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PREFACE 

Place for the Book. As a textbook, Industrial Arts Design 
is a practical guide for designing in wood, clay, and base and precious 
metals. It is intended for individual student use in the High Schools, 
Normal Schools, and Colleges and as a reference book for elementary 
school teachers. Its more complex problems are intended as definite 
helps to the industrial arts designer or craftsman. The wood prob- 
lems are treated with special reference to their adaptabihty to bench 
and cabinet work. 

Need of the Book. It has been written to fill a decided demand 
for a textbook that shall, without loss of time, directly apply well- 
recognized principles of general design to specific materials and 
problems encountered in the Industrial Arts. A brief description of 
the decorative processes adapted to the materials under discussion 
with the design principles directly applying to these processes, insures 
designs that may be worked out in the studio or shop. It is hoped 
that this provision will eliminate the large number of impractical 
designs that are frequently entirely unfitted to the technic of the craft. 
This lack of mutual technical understanding between the teacher 
of design and the shop work instructor is the cause of friction that it 
is hoped will be removed by the methods advocated in these pages. 

The Author s Motive. It has been the intention to reduce unre- 
lated and abstract theories to a minimum and reach directly rules 
and conclusions that shall be applicable to typical materials in com- 
mon use in the schools and industries. The original conception 
materialized in the publication of a series of articles upon Design 
in the Industrial Arts Magazine, in 1915. These articles were fav- 
orably received and their results in the schools proved highly satis- 
factory. Through this encouragement, the articles have been 
reprinted in book form, enriched by the addition of illustrations, 
review questions, and three chapters on color with its applications. 

Industrial Arts Design develops the principles of industrial 
design in a new and logical form which, it is believed, will simplify 
the teaching of craft design. Chapters I to V deal with the elemen- 
tary problems confronting the designer as he begins the first steps 
on his working drawing; Chapters VI to VIII show the methods by 
which he may express his individuality through contour or outline 
enrichment, while Chapters IX to XVII explain the treatment of 
the most difiicult form of decoration, that of surface enrichment. 

The Appendix. The appendix is added to show the manner in 



which the rules may be directly applied to a course of study in either 
pottery or art metal. The present work is not intended to include 
the chemistry of glaze mixing or other technical requirements to 
which reference is made in the appendix ; consequently the reader is 
referred to "The Potter's Craft" by C. F. Binns and "Pottery" by 
George J. Cox for fuller explanations of the formulae and technical- 
ities of the craft. 

Source of Principles. The principles herein advocated are directly 
related to architectural design which is to be regarded as the standard 
authority for the industrial arts designer. It was necessary to 
state these principles in the form of sufficiently flexible rules which 
would allow the student to use his own judgment, but at the same 
time, restrict him to the essential principles of good design. 

Rules. This presentation of the principles of design by means of 
flexible rules in concrete form, serves to vitalize design by virtue 
of their immediate application to the material. The rules likewise 
save time for both pupil and instructor. This is regarded as an 
important factor, inasmuch as the amount of time usually allotted to 
classroom teaching of design is limited. 

While these rules are applied to the specific materials, the designer 
may readily adjust them to other materials and find them equally 
applicable. Direct copying of designs from the illustrations is a 
dangerous expedient and is to be discouraged as a form of plagiarism 
which will eventually destroy the student's initiative, originahty, 
and reputation for creative work. 

Results. From the tests so far observed, it has been seen that 
under design guidance, the projects become more noticeably indi- 
vidual in character, lighter and better in construction, and more fully 
adjusted to their environment. The student's interest and initiative 
in his work are strengthened, and he completes the truly valuable 
cycle of the educative process of evolving his own idea and crystal- 
lizing it in the completed work. It is hoped that this book will tend 
to develop higher standards of good design in schools, industrial 
establishments, and the home. 

In conclusion, the author expresses his thanks to the following 
for their valuable suggestions and assistance in contributed illus- 
trations: Miss D. F. Wilson, Miss Edna Howard, Miss EUzabeth 
Upham, Miss A. M. Anderson, Mr. J. M. Dorrans, Mr. J. B. Robinson, 
author of "Architectural Composition," and others to whom reference 
is made in the text. 

Tij^ J- rrr- • William Harrison Varntjm. 

Madison, Wisconsin. 

April, 1916. 
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INDUSTRIAL ARTS DESIGN 



Chapter I 



DIVISIONS OF INDUSTRIAL ARTS DESIGN 

This book has been written with the view of presenting design 
from the standpoint of the industrial arts. An instructor generally 
experiences difficulty in finding the exact word to use when crit- 
icizing a student's drawing. The student has equal difficulty in 
understanding the criticism. There is little wonder that he is 
confused, when the rather ambiguous terms "good-looking," "ugly," 
"squatty," and "stiff" are used to express qualities that can be 
expressed only in terms of design. 

The lack of understanding between the pupil and the teacher may 
be compared to the attitude of the average individual "who knows 
what he likes." He is on an equally insecure footing regarding 
industrial design. His reason for liking or disliking a certain thing 
may depend upon some whim or fancy, the popular fashion of the 
times, or a desire to possess a duplicate of something he has seen. 
As a consumer with purchasing power, he should have the ability 
to analyze intelligently the contents of catalogs and store windows 
with the thought of securing the best in industrial art — something 
that may be accepted as standard one hundred years from now. 

It is, therefore, the intention to present design of industrial 
character in its simplest form, freed from technicalities or ambiguous 
statements. It is intended to give the average individual not par- 
ticularly interested in drawing or design a knowledge of the subject, 
based upon principles that have survived for hundreds of years in 
architectural monuments and history. 

It is possible that the presentation of these principles may enable 
the instructor in the public schools to guide his pupil away from the 
heavy and expensive stereotyped designs, and by clear and simple 
criticism, lead him to better forms of construction. He may also be 

[7] 
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helped to lead the pupil to design problems in harmony with his 
home surroundings and thus avoid the introduction of an inharmo- 
nious element into what may possibly be a harmonious setting. The 
teacher, pupil, or layman should use his knowledge of the subject as 
a basis for criticism or appreciation of the field of the industrial arts. 

In order to start successfully upon a design, it is necessary to 
know what qualities a good industrial article should possess. Whether 
one is designing a bird-house, a chocolate set, or a gold pendant, 
the article must meet three needs: (1) It must be of service to the 
community or to the individual; (2) It must be made of some 
durable material; (3) It must possess beauty of proportion, outline, 
and color. 

Ruskin said that a line of beauty must also be a line of service. 
The "stream line body" in automobile construction is the result of 
the automobile maker's attempt to combine beauty with service. 
This is the attitude that should govern the union of beauty and 
service in all of the industrial arts. 

There are three divisions or phases in the designing of a struc- 
ture and its enrichment. These are: (1) Structural Design; 
(2) Contour Enrichment; (3) Surface Enrichment. Some objects 
are carried through only one of these divisions, while others are 
developed through all three of them. 

Plate 1, illustrative of the first division, deals naturally enough 
with the planning of the constructive or utilitarian lines of an object 
and its parts. It may be termed Structural or Constructive Design. 
Questions of how high or how long an object should be, to harmonize 
with its width, the proper placing of rails, shelves, and brackets, 
the determination of the greatest and least diameter of vase forms 
have to be decided in this period of Proportions and Space Relations. 

The knowledge of tools and materials, and of the manner in 
which they may be used for constructive purposes, influences the 
solution of these questions and others which we shall shortly discuss. 
Strictly utihtarian objects are seldom carried past this stage of 
development. 

Plate 2 indicates the next logical division — Contour Enrichment 
— or the period of the enrichment of the structural outline or con- 
tour. The bounding lines, or contours, of the structure may be 
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enriched in many ways, as, for example, curving certain portions 
to soften the severity of the plain structure. The garden urn and 
small stool have contours treated in this manner. Chippendale, 
Sheraton, and Hepplewhite furniture, simplified to the accepted 
range of shop technic, vary the straight lines of mission furniture 
and come within the possible developments of this division. 

The cement fence post at C, Plate 2, is a strict utilitarian problem 
without interest. The post at D, enriched by a bevel, has equal 
utilitarian and increased aesthetic interest and value. 

Plate 3 illustrates the last division of evolution and concerns 
itself with the application of design to the surface of the otherwise 
complete structure. This division is commonly called applied 
surface design or decorative design. It is readily seen that this 
division should be considered after the structure has been carefully 
planned. To separate this division from the period of structural 
or contour enrichment we will call it Surface Enrichment. 

It may be seen from the foregoing discussion that a design may 
be carried through the following steps : (1) Blocking in the enclosing 
lines of the design, as at Figure B, Plate 2, adding to this whatever 
may be needed for structural purposes, keeping the lines as nearly 
vertical and horizontal as possible; (2) Enriching and varying the 
outline or contour. It is well for elementary wood workers to use 
this step with extreme caution, while less reserve is necessary in 
clay and metal; (3) After careful consideration in determining the 
need of additional decoration, the last step, surface enrichment, 
should be used. The following chapters will take up these steps 
in the order stated above. 

The ideal method of developing the principles set forth in this 
chapter includes correlated activity in the shop by working out 
the project in the required material. As the technic of the indi- 
vidual improves, the larger range of design principles will be found 
to accompany and parallel his increasing skill. 
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REVIEW QUESTIONS 

1. What three requirements should be met in a well designed industrial article? 

2. State three major divisions in industrial arts design. 

3. State briefly the problems to be considered in each division. 

4. What is the last and ideal step for the designer.' 
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Chapter II 



THE PRIMARY MASS AND ITS PROPORTIONS 



Upon first observing a building, one seldom notices details of 
structure. He sees the large mass as it is silhouetted against the 
sky. Nearer approach discloses mouldings, cornices, and doorways; 
while careful analytical study shows the technical points of con- 
struction. The architect, in his original planning, thinks in terms 
of masses, widths, and heights, disregarding at first the details and 
color. As architecture stands for parent design principles and repre- 
sents some of the world's best examples of composition and design, 
industria,l design should be based upon the best examples of archi- 
tectural design. To a certain degree, also, the methods of the 
industrial arts designer should be those of the architect. 

It is necessary to think at first of our problem as a single mass 
or solid, bounded by enclosing dimensions of width, height, and 
thickness. Details like a mirror, handles, brackets, or knobs may 
project outside of this mass, but for the time being, they may be 
disregarded. Figure B, Plate 2, shows this manner of thinking, 
and will enable us to regard the problem as a big, simple mass so 
that the entire object, unobstructed by small details, may be seen. 

This is the method of thinking about the problem which should 
precede the drawing. To further describe this mass, which will be 
called the single or Primary Mass, it is necessary to think of the 
intended service of the project. A rather hazy idea of making a 
vase or a stool to be put to no particular use, may have been the 
original motive. Now the exact service should be defined as it will 
have a marked effect upon the shape of this primary mass. 

Rule la. A primary mass must be either vertical or horizontal 
according to the intended service, unless prohibited by technical require- 
ments. Service is an important factor inasmuch as it limits the 
intended use of the mass. A mass is horizontal when its largest 
dimension is horizontal. When the horizontal dimension of this 
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mass is reduced until the main vertical dimension is longer than 
the main horizontal one, it becomes a vertical mass. As an example, 
a davenport is generally a horizontal mass intended to hold a number 
of people. When the mass is narrowed to the point where the verti- 
cal dimension exceeds the horizontal, it becomes a chair for one 
person. A low bowl may be intended for pansies, but as soon as 
the service changes and we design it for goldenrod, it becomes a 
vertical mass. The fable of the fox who, upon being invited to dine 
with the stork, found the tall vases unfitted for his use illustrates 
the change of mass with the change of service. 

Figures 1 and 4, Plate 4, are examples of horizontal masses with 
the dark lines indicating the dominance of the horizontal lines and 
planes. The shelter house contains a long bench, making necessary 
the long horizontal lines of the building. The calendar holder 
has to be a horizontal mass because of the restrictions imposed by 
the shape of the calendar pad. 

Figures 2 and 3 are vertical masses. The vase is intended for 
tall flowers, while the chair, as has already been mentioned, must 
meet the needs of a single person. Utility and service then have 
been found to give the primary mass a given direction or dominance. 

The designer now represents this mass by drawing a rectangle 
similar to the block outline of Figure B, Plate 2. It is now necessary 
to see if the foundation stones of this rectangle have been laid cor- 
rectly; in other words, to test the proportions of the primary vertical 
or horizontal mass. 

Rule lb. A 'primary mass should have the ratio of one to three, 
three to four, three to five, five to eight, seven to ten, or some similar 
proportion difficult for the eye to detect readily and analyze. Proportions 
are generally expressed in terms of ratios. A surface of five by eight 
inches would give a ratio of five to eight; ten by sixteen feet is reduc- 
ible to the same ratio. Certain ratios are monotonous and offend 
the eye by their lack of variety. Ratios such as one to one or one to 
two are of this class and should be avoided. If these ratios 
could speak they would resemble people talking in a low monotonous 
tone of voice. 

Certain other ratios are weak and indeterminate, showing a 
lack of clear thinking. They are like people with no definite or clean- 
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cut ideas upon a subject they discuss. Examples in this class show 
ratios of two to two and one-eighth, or three to three and one-fourth, 
neither positively square nor frankly rectangular. They hide 
around the corner, as it were, waiting to be anything. Figure 5, 
Plate 5, is an example of unsatisfactory proportionate ratios of 
the primary mass. The blotting tablet is nearly square, while the 
candlestick and sconce, which should have been designed with 
strongly vertical masses, lack the type of definite thinking that 
results in a decided vertical dimension. 

Disregarding the improvement in technic. Figure 6 shows prob- 
lems designed with a definite knowledge of proportion. The metal 
objects are refined in their dimensions, and pleasing to the eye. 
Tests have been made with the idea of determining what the eye 
considers perfectly natural and agreeable proportion. This has been 
found to be the ratio of two to three. Consequently, it is clear 
why Figure 6 shows objects more pleasing than those in Figure 5. 

It may be felt that too much space is being given to this sub- 
ject of proportion. It should be remembered, however, that the 
industrial arts are intimately associated with daily life and that 
unless proportions are pleasing to our aesthetic sense, many articles 
of common use shortly become intolerable. 

This preliminary portion of the designer's task has been given 
to thinking out the problem and drawing one rectangle. There is a 
tendency to start the design by pushing the pencil over the paper 
with a forlorn hope that a design may be evolved with little mental 
effort. This should be regarded as illogical and unworthy of the 
desired end. A rectangle of the most prominent surface of the prob- 
lem, based upon the desired service of the project, and the best 
proportions which our knowledge of design and understanding of the 
limitations of construction will permit, should be the final result of 
the first study. From now on through the succeeding steps, the 
details of the problem will become more and more clear, as the tech- 
nical limitations of the tools and materials governing the designer's 
ideas and controlling and shaping the work are better understood, 
until all governing factors become crystallized in the form of a 
working drawing or model. This is a strictly professional practice 
as illustrated in Figure 7, which shows the skilled Rookwood potter 
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developing a vase form, the definite embodiment of correct thinking 
in terms of the material whiph is constantly before him. 

SUMMARY OF RULES 

Rule la. A primary mass must be either vertical or horizontal according 
to the intended service, unless prohibited by technical requirements. 

Rule lb. A primary mass should have the ratio of one to three, three to four, 
three to five, five to eight, seven to ten, or some similar proportion difficult for the 
eye to readily detect and analyze. 

REVIEW QUESTIONS 

1. How does the architect first plan his elevations.' 

2. How should the designer first think of his problem? 

3. Define a horizontal primary mass. 

4. Define a vertical primary mass. 

5. State some desirable ratios to be used in designing the proportions of the 

primary mass. Explain. 



Chapter III 

HORIZONTAL MAJOR DIVISIONS OF 
THE PRIMARY MASS 



In the second chapter we discussed the nature of the primary- 
mass in its relation to the intended service or duty it has to perform. 
It was found that the demands of service usually cause the primary- 
mass to be designed with either a strong vertical or horizontal tendency. 

It now becomes imperative to carry the designing processes still 
further and divide the vertical or horizontal primary mass into 
parts or divisions, demanded either by structural requirements 
or because the appearance of the object would be materially improved 
by their presence. This latter point is sometimes referred to as 
the aesthetic requirement of the problem. There are two simple 
types of divisions, those crossing the primary mass horizontally 
and those crossing the primary mass in a vertical direction. This 
chapter will be limited to the subject of horizontal divisions. 

If a city purchases a piece of land for park purposes, presumably 
a landscape architect is assigned the task of laying out the paths 
and drives. He does this by crossing his plan at intervals with lines 
to represent paths connecting important points. Under favorable 
conditions the architect is free to curve his path to suit his ideas. 
He has considerable freedom in selecting his design but the paths 
or roads must dip and curve in sympathy with the contour of the 
land and in accord with the aesthetic requirements. 

While the landscape designer has a broad latitude in his treatment 
of land divisions, the industrial designer or architect is restricted, on 
the other hand, by the structural requirements of the object and by 
his materials. He must cross his spaces or areas by horizontal 
shelves, or rails, or bands of metal that hold the structure together. 
As architecture is of fundamental importance in industrial design, 
let us see what the architect has in mind in designing a structure. 

[19] 
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The architect has the surface of the ground with which to start. 
This gives him a horizontal line as the base of his building. He con- 
siders it of major importance in his design. We find him crossing 
the front of his building ,with horizontal moulding or long bands 
of colored brick, paralleling the base line and otherwise interestingly 
dividing the vertical face of the front and sides. His guide is the 
bottom line of his primary mass or the line of the ground which binds 
the different parts of the building into a single unit. It can be readily 
seen that if he shifted the position of his mouldings up or down 
with the freedom of the landscape architect in locating his roads, 
he would not be planning his horizontal divisions in sympathy with 
the structural requirements of his primary mass. 

These horizontal divisions or lines have a tendency to give appar- 
ent added length to an object. Thus by their judicious use a designer 
may make a building or room look longer than it really is. 

Let us now turn to the simpler objects with which we may be 
more directly concerned. The piano bench has horizontal lines 
crossing it, giving an effect quite similar to that of horizontal mould- 
ings crossing a building. There may also be ornamental inlaid 
lines crossing the bench and intended to beautify the design, but it is 
to be remembered that at present we are considering the structural 
divisions only. 

Plate 6 represents a concrete example of the methods to be used 
in designing the horizontal divisions of a piano bench. The steps 
may be divided as follows: 

(a) The height of a piano bench may be determined either 
from measurement of a similar bench or from one of the books on 
furniture design now on the market. The scale of one inch or one 
and one-half inches to the foot may be adopted. Two horizontal 
lines should be drawn, one for the bottom and one for the top of 
the bench. The distance between these lines we will arbitrarily 
fix at twenty inches. 

(6) Many objects are designed within rectangles which enclose 
their main or over-all proportions. With this in view, and keeping 
in mind the width of the bench necessary to the accommodation of 
two players and the requirements of a well proportioned primary 
mass (Rule lb), the fines are now drawn completing the rectangular 
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boundaries of the primary mass. The Hmitations of service and 
the restrictions of good designing give the width of the primary 
mass so designed as three feet and two inches, with a ratio of height 
to length of five to eight and one-half. It is simpler to design first 
the most prominent face of the object to be followed by other views 
later in the designing process. 

(c) By observing benches similar to the one being designed it 
will be seen that the horizontal divisions will take the form of a rail 
and a shelf, making two crossings of the primary mass dividing it into 
three horizontal spaces. Several trial arrangements of these struc- 
tural elements are now made with the thought of making them 
conform to the rule governing three horizontal spaces. Rule 2b. 
We shall later discuss this rule and its applications fully. 

(d) By selecting the best sketch of many which the designer 
will make he has the basis for the application of Rule 2b for the struc- 
tural elements. The project now begins to take on concrete form. 
The top board may project slightly beyond the primary mass without 
materially affecting the value of the designed proportions. 

(e) The last step is the designing of the side view in relation 
to the front view. This enables the designer to comprehend the 
project as a whole. It is strongly urged that the final or shop 
drawing be of full size. In more elaborate designs the finer propor- 
tions are lost in the process of enlargement from a small sketch, 
often hurriedly executed in the shop. Again much time is lost by 
necessary enlargement, whereas a full size curved detail may be 
quickly transferred to wood by carbon paper or by holes pricked in 
the paper. It is not expensive or difficult to execute full size draw- 
ings; it is in accord with shop practice and the custom should be 
encouraged and followed on all possible occasions. See Figure 102a. 

The process of designing round objects is identical to that just 
described as illustrated by the low round bowl in Plate 7. It should 
be designed in a rectangle of accepted proportions. Rule lb. The 
primary mass may have excellent proportions and yet the vase or 
bowl may remain devoid of interest. It may be commonplace. 

As will shortly be shown, the rules governing horizontal divisions 
serve as a check on the commonplace. A horizontal division gen- 
erally marks the point where the outward swell of the vase contour 
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reaches its maximum width. If this widest point in the primary 
mass (X-Plate 7) is pleasingly located between the top and bottom 
of a vase form the contour will be found satisfactory. 

It is possible to continue ad infinitum with these illustrations 
but horizontal space divisions are nearly always present in some 
form, due to structural necessity or aesthetic requirements. It is an 
easy matter to say that these lines must divide the primary mass into 
"interesting" spaces, well related to each other, or "pleasingly 
located," but the designer must have some definite yet flexible rule 
to govern his work. From the analysis of many famous historic 
buildings and well designed industrial projects it has been found 
that all horizontal masses may be analyzed as dividing the primary 
mass into either two or three divisions or spaces, regardless of the 
complexity of the project. 
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Analysis of Horizontal Space Divisions 

Rule 2a. If. the 'primary mass is divided into two horizontal divi- 
sions, the dominance should be either in the upper or the lower section. 
Plate 7 shows this division of the primary mass — the simplest 
division of the space. A space divided just half way from top to 
bottom would be monotonous and expressive of the ratio of one 
to one. This arrangement as we have already discovered in the 
second chapter is not conducive to good design. 

By the stated "rule, 2a, the varied adjustment of this double 
horizontal division affords all possible latitude for constructive 
purposes. It is better to place the division in such a manner that 
the upper division (or lower) will not appear pinched or dwarfed 
by comparison with the remaining area. Thus a ratio of one to 
three, or three to five, or five to eight is better than a ratio of one to 
one or one to eighteen, but there is no exact or arbitrary ruling 
on this point. 

Figure 8 illustrates two horizontal divisions in wood construction 
and also the freedom of choice as to exact proportions. The eye 
will be found a good judge of the proper spacings subject to the 
limitations already mentioned. 

It is best to keep the design within the limits of two horizontal 
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space divisions in designing cylindrical clay forms, particularly 
in the elementary exercises. Enough variety will be found to make 
pleasing arrangements, and the technical results obtained by two 
divisions are much better than those obtained from a greater number 
of divisions. 

Figures 14, 15, and 16, Plate 9, are clay forms with the dominance 
placed in either the upper or lower portion of the primary mass. 
Figure 13 has been used to illustrate the fact that horizontal space 
division principles are applicable to any material. The horizontal 
divisions in Figure 13 are due to structural needs. A horizontal 
line carries this division across to Figure 14, a clay vase. The 
horizontal division line now becomes the one which marks the 
widest part of the vase. It gives the same relation between the 
top and bottom horizontal spaces as in Figure 13. It marks an 
aesthetic point in the design of the vase, or a variation of the contour, 
introduced by reason of its effect upon the beauty of the vase, not 
called for by the needs of actual service. 

A musical composition is often played in an orchestra first by 
the wood instruments, taken up and repeated by the brasses, then by 
the strings, and finally played as an harmonious whole by the entire 
orchestra. There is a close parallel in Figure 12, an adaptation of 
one of Gustav Stickley's designs. The two-division rule is used 
in the relations of the plaster and wainscoting; again in the plaster 
over, and the cement or tile around the fireplace. It is repeated in 
the arrangement of the copper and cement of the fireplace facing 
and hood and in the door panels. By repeating again and again 
similar space divisions the wall space becomes a unified and harmoni- 
ous whole. Variety is secured by the introduction of three horizontal 
divisions in the details of the wainscoting. This method of repeating 
similar space divisions is called "echoing" and is one of the most 
effective means known for securing the effect of unity. 

The horizontal subdivisions in metal are usually made for service. 
Figures 17, 18, and 19, Plate 10, are examples of such divisions. The 
location of the clock face in Figure 18 calls for the placing of its 
horizontal axis in accordance with Rule 2a. The lamp in Figure 
19 shows an instance where the entire design once divided by Rule 2a, 
may be again subdivided into a similar series of divisions. This 
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arrangement is quite similar to the system of repetitions seen in 
Figure 12 and termed "echoing" the original divisions. 

Rule 2b. If the primary mass is divided into three horizontal 
divisions or sections, the dominance should be placed in the center 
section with varying widths in the upper and lower thirds. 

When it becomes necessary to divide the primary mass into more 
than two sections the designer's problem becomes more difficult. 
With the addition of a greater number of horizontal divisions there 
is a manifest tendency for the design to become cut up into so many 
small sections that the simplicity of the whole mass is lost. Here, as 
elsewhere, that principle which we call unity or the quality of "holding 
together" is necessary and should be the constant test of the design. 
The instant any part of the design seems to fly apart from the main 
mass it becomes the designer's duty to simplify the design or pull the 
parts together and thus restore the lost unity. 

As a restriction against loss of unity it is necessary to group all 
of the minor horizontal divisions into a system of two or three large 
horizontal divisions. Referring to Rule 2b, it is seen that when three 
divisions are used, it becomes the practice to accentuate the center 
section by making it larger. This arrangement is designed to give 
weight to the center portion and by this big stable division to hold 
the other subdivisions together and in unity. 

Two horizontal masses and one vertical mass shown in Figures 
9, 10, and 11, Plate 8, illustrate the application of this three-division 
rule to wood construction. It is seen that the construction of rails, 
doors, and shelves is responsible for the fixing of all of these divisions. 
It may also be seen that three divisions are applicable to either the 
vertical or the horizontal primary mass. Figure 10 illustrates the 
violation of this type of spacing at the point A, where the shelves 
are no more pleasingly arranged than the rounds of a ladder. Later 
on we shall be able to rearrange these shelves in a pleasing manner 
but at present it is better to relieve the monotony by omitting the 
center shelf. This applies the three division rule to the satisfactory 
appearance of the desk at B. 

Similar monotony in spacing is seen in the screen, Figure 11. 
The correction in B appeals at once as a far more satisfactory arrange- 
ment than that secured by placing the cross bar half way up as in ^. 
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There are no infallible rules for this readjustment beyond those 
already stated. The eye must in part be depended upon to guide 
the artistic sense aright. 

It is suggested that it is desirable to keep clay forms within the 
limitations of two divisions. Rectangular posts, pedestals, and 
other vertical forms in cement may be developed by the application 
of Rule 2a or 2b, if care is taken to group all minor divisions well 
within the limitations of these rules. 

The statement just made in reference to simplified groupings is 
illustrated in the candlestick and cup in Figures 20 and 21, Plate 10. 
The construction based upon the three functions performed by the 
cup, the handle, and the base, suggests the use of these hori- 
zontal divisions. The minor curves have been subordinated to, 
and kept within, these three divisions. The final result gives a 
distinct feeling of unity impossible under a more complex grouping. 
The Greek column will afford an architectural illustration of a similar 
grouping system. 

The lathe bed of Figure 22 shows one of innumerable examples 
of space violations in the industrial arts. A slight lowering of 
the cross brace would add materially to the appearance and strength 
of the casting. Figure 23 is a copper box with the following more or 
less common faults of design: commonplace ratio of length and 
width (2:1) partially counteracted, however, by a more pleasing 
ratio of the vertical dimension, equal spacing in the width of cover 
of box and box body, and equal spacing of the hinges of the box 
from the ends of the box and from each other. By applying the 
two and three horizontal division rules these errors may be 
avoided. 

Figure 24 shows a low bowl with a compass curve used in designing 
the contour. This has brought the widest part of the design in the 
exact center of the bowl which makes it commonplace. In addition 
to this the top and bottom are of the same width, lacking variety 
in this respect. Correction is readily made by applying a freehand 
curve to the contour, raising or lowering the widest point (F), at 
the same time designing the bottom either larger or smaller than 
the top. 
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INSTRUCTION SHEET 



Plate 7 is a sheet suggestive of the application of Rules la, lb, 2a, and 2b, 
with an indication of the type of problem to be required. The steps of the 
designing processes in either wood (class 1), clay (class 2), or metal (class 3), 
are summarized as follows: 



SUMMARY OF DESIGN STEPS 

(o) Construction of the rectangle representing the vertical or horizontal char- 
acter of the primary mass with desirable proportions. It is better to 
select a typical view (Plate 6, D), preferably a front elevation. 

(6) Subdivide this rectangle into two or three structural sections; horizontal 
in character. Make two or three trial freehand sketches for varied 
proportions and select the most pleasing one in accordance with Rules la, 
lb, 2a, and 2b. 

(c) Translate the selected sketch to a full size mechanical drawing or at least 
to a reasonably large scale drawing. The structural elements: i.e., legs, 
rails, posts, etc., should be added and other additional views made. 

{d) Dimension and otherwise prepare the drawing for shop purposes. 

(c) Construct the project. 



SUGGESTED PROBLEMS 

Design a nasturtium bowl, applying Rules la, lb, 2a. 

Design a writing table 2 feet 6 inches high with three horizontal divisions. 



SUMMARY OF RULES 

Rule 2a. If the -primary mass is divided into two horizontal divisions, the 
dominance should he either in the upper or the lower section. 

Rule 2b. // the primary mass is divided into three horizontal divisions or 
sections, the dominance should he placed in the center section with varying widths 
in the upper and lower thirds. 



REVIEW QUESTIONS 

1. State two methods of subdividing the primary mass. 

2. Define the nature and need of horizontal space divisions. 

3. Give five steps to be used in designing a foot stool or piano bench. 

4. What point constitutes a horizontal division in the contour of a simple clay 

bowl.' 

5. State the rule governing two horizontal space divisions and furnish illus- 

trations in wood, clay, and metal. 

6. Give the rule governing three horizontal space divisions and supply illus- 

trations in wood, clay, and metal. 

7. State five steps in the designing of a project in the industrial arts involving 

the use of horizontal structural divisions. 
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Chapter IV 

VERTICAL MAJOR DIVISIONS OF 
THE PRIMARY MASS 



The design of the primary mass has now been considered under 
Rules la and lb, and its horizontal divisions under Rules 2a 
and 2b. The next logical step is the consideration of the nature of 
the lines that cross the primary mass in a vertical direction. In the 
original planning of the primary mass it was found that the hori- 
zontal bounding lines and the horizontal divisions were parallel to 
the base line of an object and that the base line was necessary to 
ensure stability. Vertical lines are necessary and equally import- 
ant to give the needed vertical support to an object. 

So accustomed is the eye to vertical lines in tree trunks, tall 
buildings, and thousands of other examples that the upward eye 
movement in viewing an object, having a predominance of vertical 
elements, seemingly adds to its height. 

The designer thus has a most useful device with which to increase 
the apparent height of an object that, for structural or other reasons, 
must in reality not have great height. Chapter III drew attention 
to the influence of horizontal lines on a project. Vertical lines on an 
object are found to produce an analogous effect vertically. 

Gothic cathedral builders used the vertical line, repeated again 
and again in buttresses, pinnacles, and spires to give great apparent 
height to a building and to make it a unified vertical mass of great 
beauty. The modern church spire, together with the long, vertical 
interior columns, similarly affects our present day church edifices. 

This idea of repeating the vertical bounding lines of the primary 
mass by cutting the mass into vertical spaces is also useful in breaking 
up or destroying the monotony of large unbroken surfaces. Pilasters 
may cut the front of a building into interesting spaces; piers may 
break up the regularity of a long fence; legs and panels may, each 



Nature 
and Need of 
Vertical 
Space 
Division 



Architectural 

Precedent 

for 

Vertical 

Divisions 



[34] 




Examples of vertic/=vi_ space divisions 

in class i cna/ooo) • the. divisions 

of this class are. teherally based 

upon THE. STRUCTURAL RCQUlREriEMTS- 



I^TWO eOoAU ^VEBTICALpMSIOK^^ 





A VAKIATIOH OF TWO VEI5TICAL DIV- 
ISIONS • DaniMAMCE OF LE.FT SECTlOH 



THREE VBRTlCAL 
-EQUAL.l Divisions VVITH _ 
I A DOM 1 H AHCE OF 
THE CEMTES SECTIOM 




.EQUAI ^ 



Fig- £6 



riG-ae 



Plate 12 



[35] 



for the same purpose, cross a cabinet. While some of these may be 
structurally necessary and some not, they are all witnesses to the 
desire to produce beauty in design. As these examples are so 
numerous in the industrial arts, it is well to study in detail their 
proper adaptation to our needs. 

Upon analyzing one vertical space division, it will be found to be a 
primary mass, vertical in character and governed by Rule la. Figure 
25, Plate 12, -illustrates one vertical division. The foot is an 
appendage to be considered in Chapter V. 

Rule 3a. // the primary mass is divided into two vertical divisions, 
the divisions should he equal in area and similar in form. Exception 
may be made in case of structural requirements. By imagining 
two adjacent doors of equal size, the design effect of two vertical 
divisions may be made clear. Plate 11 illustrates a rectangle {A) 
divided in this manner, preliminary to the development of a prob- 
lem. Figure 27, Plate 12, represents the type of object to which 
the exception to the rule may be applied. In the design of this 
desk, the structure practically prohibits two equal vertical divisions, 
necessitating an unequal division in the section occupied by the 
drawers. 

In Plate 12, Figure 26, the designer had his vertical spacings 
dictated by service in the form of two doors. As service demands a 
tall vertical primary mass, it is but natural to design the doors to 
conform with the primary mass. This gives a monotonously long 
space for the glass panels and suggests structural weakness. To 
relieve this the designer applied Rule 2a and crossed the vertical 
panels by horizontal subdivisions, relieving the monotony and still 
retaining the unity of the primary mass. 

In Figure 27 his problem was a variation of that presented in 
Figure 26. Structural limitations called for unequal divisions of the 
vertical space arrangement. The left portion of the desk becomes 
dominant as demanded by service. The drawer or brace is necessary 
in this design as it acts as a sort of link, binding the two vertical 
legs together. The omission of the drawer would destroy the unity 
of the mass. 

As vertical space divisions are principally applicable to rectilinear 
or flat objects and moreover as it is in such forms only that they 
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have structural value, they are not commonly met in cylindrical 
pottery ware. Vertical divisions are, however, occasionally used in 
architectural tiles and other flat wall objects. As three divisions 
are much more commonly used in clay and cement, this material 
will now be left for later consideration in this chapter. 

Vertical spacings in metal are quite similar to space divisions in 
wood. Wrought iron fences are, by reason of structural limitations 
composed of vertical and horizontal lines, varied by the introduction 
of piers and curved members. As they are typical of a certain 
branch of iron construction, two designs of the Anchor Post Iron 
Company have been introduced. Figure 32, Plate 14, represents 
two equal vertical divisions made so because of structural and 
aesthetic demands. The piers in this instance form a part of the 
general design of the entire gate and must be considered accordingly. 

The vertical subdivision in Figure 32, Plate 14, has been repeated 
or echoed by the long vertical bars, alternating with the shorter ones 
and producing pleasing variety. The horizontal divisions are 
designed according to Rule 2b. In designing the newel lantern in 
Figure 34 the designer was required to form a vertical primary 
mass to conform with the similar mass of the post. This he deter- 
mined to subdivide vertically in practically the same manner as 
the cabinet in Figure 26. Threatened with the same monotony he 
met the situation by subdividing the vertical sections into three 
horizontal divisions in accordance with Rule 2b. The structural 
supports, however, rising up in the center of this mass, destroy 
its unity. They would have carried out the lines of the structure 
of the newel post and continued the lines of the lantern better, if 
they had been attached to the corners rather than to the sides of 
the newel post. 

Rule 3b. If the 'primary mass is divided into three vertical divisions, 
the center division should he the larger, with the remaining divisions 
of equal size. A large building with a wing on either side will give 
an idea of this form of spacing. The size of the main building holds 
the wings to it, thus preserving the unity of the structure, while equal 
divisions on either side give balance. Plate 11 {B) gives an example 
of a rectangle divided in this manner. This three-division motive 
is a very old one. In the middle ages painters and designers used 
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three divisions or a triptych, as it is called, in their altar decorations. 
A painting of the Virgin was usually placed in the center division 
with a saint in each of the remaining panels to the right and left. 
Designers and mural decorators have been using the triptych ever 
since that period. 

The desk in Figure 28, Plate 12, is a good example of the three- 
vertical space rule. The drawer in the center forms the mid or 
dominant section and by its greater length holds the two smaller 
sections together. This design is better than Figure 27, which has a 
similar mass. The prominent vertical lines in Figure 27 counteract 
and destroy the effect of the long horizontal dominant lines of the 
table top, whereas in Figure 28, the vertical lines in the center of the 
design are so short that they do not interfere with the horizontal 
lines of the table top. Figure 28 supports the horizontal tendency 
of the primary mass while Figure 27 neutralizes or practically 
destroys its character. 

Figure 30, Plate 13, represents an overmantle by the Rookwood 
Potteries. It is typical of a class of overmantles which may be devel- 
oped in tiles or in cement, forming an agreeable contrast with the 
brick of a large fireplace. The three divisions or triptych should be 
proportionately related to the opening of the fireplace and to the 
enclosing mass of brick or wood work. We will consider Figure 29 
to show how this may be carried out. 

Figure 29 bears a strong resemblance to Figure 12, Plate 9, and 
is an elaboration of a simple three-division theme of spacing. The 
design seems to be complex until it is analyzed into two rules. The 
primary mass of the entire fireplace motive (including the surround- 
ing panelling) has first been planned with strong and prominent 
horizontal lines. This was then divided vertically (A) to conform 
with Rule 3b, the three-division theme, giving the divisions for the 
bookcases and mantle. The horizontal divisions (B) were then 
constructed within the remaining space, affecting the distance from 
the picture moulding to the mantle and from the mantle to the floor 
line, in accordance with Rule 2a. That left the space of the width 
of the cement work (C) to be subdivided again by Rule 3b, while the 
top of the wainscoting panels re-echoed the previous horizontal 
divisions of Rule 2a. The fireplace opening merely carries out at D 
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the same proportionate relation that dominates all vertical divisions, 
Rule 3b, while the wainscoting follows the general horizontal divisions 
of Rule 2a. By this method we have variety in spacing and unity 
through repetition of similar proportions. 

The cement bench, Figure 31, has a three-division arrangement 
to break up the monotony of the long rail, and at the same time to 
repeat the characteristics of a horizontal primary mass. 

Figure 33, Plate 14, is a common example of three vertical 
divisions in metal suggested by the needs of service. Figures 35 
and 36 are thin metal problems. The familiar pen tray is primarily 
a horizontal mass, so determined by its required service as a pen 
holder. The projecting handles form the outer divisions, and the 
spacing motive. Rule 3b, has been repeated in the raised projection, 
decorating the handles. The book rack in Figure 36 is an example 
of the manner in which a nearly square mass, so designed for struc- 
tural reasons, may, by Rules 3b and 2a, be broken into a fairly 
pleasing arrangement of divisions. 

Rule 3c. In elementary problems, if more than three vertical 
divisions are required, they should be so grouped as to analyze into 
Rules 3a and 3b, or be exactly similar. The eye becomes confused 
by a multitude of vertical divisions and it is much better designing 
to keep them within the number stated in this chapter. There are 
instances, however, when this is impossible. Under such conditions 
the following treatment should be adopted: 

Unless, as stated, a large number of vertical divisions may be 
grouped into two or three vertical divisions it is better to make all 
of the divisions of the same size. This does not fatigue the eye as 
much as would the introduction of a number of complex spacings. 
This solution enables the amateur designer to deal with complex 
problems with an assurance of securing a degree of unity. 
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INSTRUCTION SHEET 

Plate 15 is practically self-explanatory and shows the order in which the 
various divisions, so far considered, are to be introduced into the design together 
with the grouping of details within those divisions. Figure D introduces the 
additional element termed the appendage to be considered in Chapter V. 
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SUMMARY OF DESIGN STEPS 

(o) Construction of the rectangle representing the vertical or horizontal char- 
acter of the primary mass with desirable proportions. Select the most 
prominent surface for this rectangle, preferably the front elevation. 

(6) Subdivide this rectangle into two or three structural sections, horizontal 
and vertical in character. Make two or three trial freehand sketches 
on cross section paper for varied proportions and select the most 
pleasing in accordance with rules. 

(c) Translate the selected sketch into a scale or full size drawing and add 

additional views to complete the requirements of a working drawing. 
Add additional structural elements : legs, rails, etc. 

(d) For shop purposes, enlarge a scale drawing to full size, dimension and 

otherwise prepare it for actual use. See Figure 102a, page 68, for 
character of this change. 

(e) Construct the project. 

SUGGESTED PROBLEMS 

Design a fire screen with two horizontal and three vertical major sub- 
divisions. 

Design a bookcase i feet 2 inches high with three horizontal and two vertical 
major subdivisions. 



SUMMARY OF RULES 

Rule 3a. If the primary mass is divided into two vertical divisions, the 
divisions should be equal in area and similar inform. 

Rule 3b. // the primary mass is divided into three vertical divisions, the 
center division should be the larger, with the remaining divisions of equal size. 

Rule 3c. In elementary problems, if more than three vertical divisions are 
required, they should be so grouped as to analyze into Rules 3a and 3b, or be exactly 
similar. 



REVIEW QUESTIONS 

1. What is the nature and need of vertical space divisions? 

2. State the rule governing the use of two vertical space divisions and give 

illustrations in wood, clay, and metal. 

3. Give the rule relating to the use of three vertical space divisions and furnish 

illustrations in wood, clay, and metal. 
i. What is the treatment of more than three vertical divisions.' Why.? 



Chapter V 



APPENDAGES AND RULES GOVERNING THEM 



An appendage is a member added to the primary mass for utili- 
tarian purposes. In the industrial arts, when an appendage is added 
merely for the purpose of decoration, it is as useless and functionless 
as the human appendix and, as a source of discord, should be removed. 

An appendage in industrial arts may be, among other things, 
a plate rail, bracket, spout, cover, or handle, all of which are capable 
of service either for or with the primary mass. In architecture it 
may be a wing or ell added to the mass of the building. Simple as 
its design may seem, it is often so placed in relation to the main or 
primary mass that it does not seem to "fit" or to be in unity with 
that mass. 

Rule 4a. The appendage should he designed in unity with, and 
'proportionately related to, the vertical or horizontal character of the 
primary mass, hut subordinated to it. 

Rule 4b. The appendage should have the appearance of flowing 
smoothly and, if possible, tangentially from the primary mass. 

Rule 4c. The appendage should, if possible, echo or repeat some 
lines similar in character and direction to those of the primary mass. 

All of the foregoing rules are intended to promote the sense of 
unity between the primary mass and its appendages. If a mirror 
on a dresser looks top-heavy it is generally due to the fact that it has 
not been subordinated in size to the primary mass. Rule 4a. If the 
handle projects from the primary mass of an object similar to the 
handle on a pump, it has not been designed in accordance with 
Rules 4b and 4c. Again, if the appendage projects from a primary 
mass like a tall chimney from a long flat building, it has violated 
Rule 4a and has not been proportionately related to the character 
of the vertical or horizontal proportions of the primary mass. 

It should be readily seen that if the primary mass has one domi- 
nant proportion while the appendage has another, there will be a 
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serious clash and the final result will be the neutralization of both 
motives, resulting in either an insipid and characterless design or a 
downright lack of unity. 

The design of the small dressing table, Figure 37, Plate 16, with 
the mirror classing as an appendage, is an excellent illustration of 
Rule 4a. The main mass of the table is vertical in character and the 
mirror carries out or repeats the character of the primary mass by 
having a similar but subordinate vertical mass. In this instance it is 
so large that it has nearly the effect of a second primary mass. 

As tangential junctions are difficult to arrange in wood construc- 
tion and particularly in furniture, the break between the table top 
and the mirror has been softened by the introduction of a bracket 
or connecting link. The curves of the link cause the eye to move 
freely from the primary mass to the appendage and thus there is a 
sense of oneness or unity between the two masses. 

The lantern in Figure 38 becomes an appendage and is subordi- 
nated to the large pedestal or support. The tangential junction 
has in this case been fully possible and the eye moves freely from the 
vertical lines of the base to the similar vertical mass of the lantern 
without noticeable break. 

The service of the dressing table. Figure 39, with its three- 
division mirror makes the problem of adaptation of the appendage 
to the mass of the table, in accordance with the rules, much more 
difficult. Under the circumstances, about the best that can be done, 
at the same time keeping within the limitations of desired service, is 
to plan the mirrors in accordance with Rule 3b, with the dominant 
section in the center. To secure an approach to unity, each section 
of the mirror should echo the vertical proportion of the primary 
mass of the table. 

The top of the writing stand, in Figure 40, is an example of a 
horizontal appendage which repeats the horizontal character of the 
front or typical face of the primary mass of the table. The small 
drawers and divisions again take up and repeat the horizontal 
motive of the table, while the entire appendage may be subdivided 
under Rule 3b, giving the dominance to the center portion. The 
short curves in the appendage all tend to lead the eye in a satisfactory 
and smooth transition from one mass to the other or from the table 
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top to the appendage. The proportions of the small drawers are 
similar to the proportions of the table drawers. Rule 4c. All of 
these points of similarity bring the masses into close unity or oneness 
of appearance. 

The table legs, in Figure 41, are more difficult to adjust satis- 
factorily. The idea of the designer is, however, apparent. The 
legs leave the column of the table with a tangential curve and, 
sweeping out with a strong curve, repeat the horizontal line of the 
table top in the horizontal lines of their bottom surfaces. 

Figure 41a, a modification of Figure 39, shows close unity between 
the three divisions of the mirror due to the pleasing curve of the center 
section with its tendency to bind the other sections to it. Again, 
the echoing of the spacings of the three drawers in the similar spac- 
ings of the three mirrors, makes the bond of unity still closer to the 
ideal arrangement. Rule 4c. 

Figures 41b and 41c are, in a way, parallel to Figure 41. The 
eye moves freely from the feet (appendages) along the smooth and 
graceful curves to the tall shaft or column of the primary mass. The 
turned fillets, introduced at the junction of the appendage and the 
primary mass, in Figure 41c, have a tendency to check this smooth 
passage making the arrangement in Figure 41b preferable. The 
hardware for the costumers is well chosen and in sympathy with the 
vertical proportions of the design. 

With the word "clay" all difficulties in the treatment of append- 
ages vanish. It is by far the easiest medium for the adaptation of 
the appendage to the primary mass. Covers, handles, and spouts 
are a few of the more prominent parts falling under this classification. 

The process of the designer is to create the primary rectangle, 
subdivide it into two horizontal subdivisions in accordance with 
Rule 2a, and proceed to add the desired number of appendages. 
The result may be suggested by the following illustrations. In 
Figure 43, Plate 17, the cover is a continuation of the curve of the 
top of the bowl. Rule 4a; the tops of the handles are continuations 
of the horizontal fine in the top contour of the bowl, while the lower 
portions of the handles seem to spring or grow from the lower part 
of the bowl with a tangential curve. 
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Figure 44 is a horizontal primary mass with the horizontal 
subdivision in the upper section of that mass. The spout and 
handle spring naturally from the body and balance each other in 
proportion, while the cover handle rises smoothly from the primary 
mass. The horizontal character of the primary mass is consistently 
carried out in the appendages. 

The handle, in Figure 45, leaving the body at a tangent, rises 
with a long straight curve to turn suddenly and join the pitcher in 
harmony with its top. The apparent abruptness of the junction is 
softened by the rounded corners typical of clay construction. 

The Rookwood set, Figure 42, represents three similar primary 
masses. The proportionate ratios and the horizontal subdivisions 
are the same throughout. The handle for the teapot has been curved 
in the center to give variety to the handle. This variation is a 
difficult thing to manage without consequent loss of unity as by this 
variation Rule 4a is violated. One thing may be said in its favor. 
It brings the hand closer to the spout and thus supports the pouring 
weight. But the unusual in design is to be discouraged until sufficient 
skill in simple designing has been acquired. 

In designing handle appendages for clay, they should be so placed 
that they readily control the weight of the material in the container 
and afford room for the fingers. Thus, it is better to have the larger 
portion of the handle opening at the top of the primary mass. The 
spout in all instances should continue sufficiently high to allow the 
container to be filled to its full capacity without danger of the contents 
running out of the spout. The glaze runs into rounded corners 
much more freely than into square ones, hence it is preferable to use 
rounded corners wherever possible. 

It is the unexpected curve that is welcome in all designing, 
provided it supports the structure and conforms to estabUshed rules. 
After completing a design involving appendages it should be checked 
from three points of view; (1) service, (2) unity between the primary 
mass and the appendages, and (3) variety of curvature. On this last 
point it is needless to say that compass curves are not desirable 
except in rounding small corners or in using fillets. It is well known 
that compass curves are difficult to assimilate into pleasing tangential 
effects. They are inclined to be monotonous and regular with a 
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"made by the thousand" appearance to them. One should trust 
to freehand sweeps, drawn freely with a full arm movement when 
possible. All curves should spring naturally from the primary 
mass. Blackboard drawing is excellent practice for the muscles 
used in this type of designing. In a short time it will be found 
possible to produce the useful long, rather flat curve with its sudden 
turn (the curve of force) that will make the compass curve tame 
and commonplace by comparison. 

Figures 55, 56, and 57, Plate 18, show the close bond betv/een 
the appearance of the appendage in clay, and the one in metal. 
While it is technically more difficult to adapt metal to the rules 
governing appendages than is the case with clay, the final results are, 
in most instances, equally pleasing to the eye. 

In most of the figures showing examples in metal, the appendages 
have to be secured to the primary mass by screws, rivets, or solder, 
whereas in clay they may be moulded into the primary mass. This 
tends to secure a more unified appearance; but in metal, the junc- 
tion of the handle and the primary mass is often made a decorative 
feature of the design and gives added interest and variety to the 
project. 

The simple primary mass. Figure 58, has a horizontal space 
division in the lower portion of the mass. This point of variation of 
the contour has been used in the primary masses in Figures 55, 56, 
and 57, also as the starting point of that dominant appendage, the 
handle. Springing tangentially from the body, it rises in a straight 
line of extreme value in service, then with a slight turn it parallels 
and joins the top of the bowl, thus fulfilling the design functions of 
an appendage from both points of service and beauty. The spout 
and lid, Figure 55, may be likewise analyzed. 

The points of tangency, in Figure 54, become a decorative feature 
of the design. The handles in the parts of the fire set. Figures 48 
and 49, offer different problems. It is difficult to analyze the latter 
figures to determine the appendages as they are in such thorough 
unity with the handles and are practically subdivisions of the 
primary mass. But referring to the rule stating the fact that the 
appendages are subordinated to and attached to the primary mass, 
it may justly be stated that the shovel portion of the design may 
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legitimately be classed as an appendage. This will explain the need 
of a curve at the junction points and the feature of the decorative 
twists in Figure 49. Both designs may be analyzed into three hori- 
zontal divisions. 

The andirons, Figures 50 to 53, illustrate interesting transitions 
in wrought iron from the primary mass to the appendage. The 
vertical shaft of wrought iron has been treated as a primary mass 
while the feet may be classed as appendages. In Figure 50 we have 
an example of a frankly square junction point. Figure 51 discloses 
a weld with rounded corners, forming a more pleasing junction than 
does the abrupt angle of Figure 50. This conforms to Rule 4b. 
The appendage legs echo or repeat the vertical lines of the primary 
mass and there is consequently a sense of unity between them. 

In Figure 52 the appendage foot is curved, and the primary 
mass has a similar curve on the top of the vertical column to apply 
Rule 4c to repeat the curve. The small links at X indicate an attempt 
to make the junction point more pleasing to the eye, but the link 
is too large to accomplish the desired result successfully. In Figure 
53 the links have been materially reduced in size and in the amount 
of curvature. In this example the eye goes unhampered from 
appendage to primary or back again, without perceptible interrup- 
tion and the unity of the mass, seriously threatened in Figure 52, 
is restored in Figure 53. 

In Figure 46 there is an example of a link becoming large enough 
to be classed as an appendage connecting two primary masses, e.g., 
the lantern and the wall. Under these conditions, one end of the 
appendage harmonizes with the lantern and the other end with the 
wall. Figure 47 shows a cast brass candlestick which is an excellent 
example, from the Studio, of tangential junction. 

Clay may readily stand as the most adaptable material for 
appendages, with metal ranking second, and wood third. The grain 
of wood seems to interfere with the tangential junction of the append- 
age and primary mass. Appendages of wood are, however, quite 
necessary at times. Their use is merely a matter of lessening the 
contrast of conflicting lines in an addition of this nature. 

The band and bracket saws are required in many instances to 
construct the connecting link between opposing masses of wood. 
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Hand building or casting is the means used to construct the append- influence of 
ages in plastic materials. Appendages in cement are seen in the Tools and 
uprights for cement seats and are generally translated into the Materials 
primary mass by means of mouldings or curves. {ConUnued) 

Forging or thin and raised metal construction affords many 
examples of the adaptability of material in constructing appendages. 
Rivets form decorative features at the junction points and should 
be placed with great care and relation to the decoration and the point 
of tangency. 

INSTRUCTION SHEET FOR CLASS PRESENTATION 

The typical views to be used in classroom work, with the ordinary range 
of problems, are shown on Plate 19. These typical views should be supple- 
mented by dimensions, cross sections, and other views whenever necessary. 
Wood construction has been omitted from this sheet, but its development in 
design is quite similar to the steps indicated in the summary. 

SUMMARY OF DESIGN STEPS 

(a) Draw the primary rectangle. 

(b) Subdivide the rectangle into two or three horizontal and, if necessary, 

vertical divisions. 

(c) Estimate the dimensions of the appendage necessary to perform the desired 

service in the best manner. 

(d) If the appendage is a handle, place it in such a position that it not only 

appears to but actually does support the weight of the primary mass. 

(e) Complete the contour curves of the primary mass based upon the horizontal 

division which acts as a unit of measurement or a turning point. 
(/) Join the appendages to the primary mass by means of tangential curves. 
(g) Establish unity between the primary mass and the appendages by applying 

Rules 4a, 4b, and 4c. 
(A) Dimension and otherwise prepare the drawing for shop use. See Plate 26. 

SUGGESTED PROBLEMS 

Design a sugar bowl, cream pitcher, and teapot. Consider them as differ- 
ent members of one set. 

Design a sideboard 3 feet 3 inches high with plate rack, the design to contain 
two vertical and two horizontal divisions exclusive of the appendage. 

SUMMARY OF RULES 

Rule 4a. The appendage should be designed in unity with, and proportionately 
related to, the vertical or horizontal character of the primary mass, but subordinated 
to it. 
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Rule 4b. The appendage should have the appearance of flovnng smoothly 
and, if possible, tangentially from the primary mass. 

Rule 4c. The appendage should, if possible, echo or repeat some lines similar in 
character and direction to those of the primary mass. 



REVIEW QUESTIONS 

1. State the nature and use of the appendage. 

2. What is the relation of the size of the appendage to the size of the 

primary mass.' 

3. How should the appendage be attached to the primary mass.' 

4. How does Rule 4c help to secure unity between the appendage and the 

primary mass? 

5. Are compass curves permissible in appendage design.' 

6. State influence of tools and materials upon appendage design. 
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ENRICHMENT OF THE CONTOURS OR OUTLINES 
OF DESIGNS IN WOOD 

With this chapter we introduce contour enrichment, the second 
major division of industrial arts design. 

A critic of furniture designed by the average manual arts student 
has stated frankly that while it might have been honestly constructed 
it was, in the first place, too heavy for a woman to move about the 
house and, in the second place, it represented a decidedly uneco- 
nomical use of that valuable material, wood. That there is a basis in 
fact for this statement cannot be denied. Is it true, then, that 
furniture must of necessity be clumsy and heavy when it is sufficiently 
simplified in constructive processes for school work.f* We may say 
emphatically, "No!" 

One may correct the proportions of an object and reduce the size 
of the materials in it to a minimum but still fail to secure the desirable 
elements of lightness and interest. The object may still look heavy 
and remain a box-like structure void of the grace synonymous with 
the best in design. It is, however, possible to correct the clumsy 
and heavy appearances by imparting to the design elements of grace 
and lightness. Two methods may be used, singly or together: 
(1) Enrichment of the Functional Outlines or Contours ; (2) Surface 
Enrichment sometimes called Space Filling. These may be roughly 
classified respectively as three and two dimension enrichment. 

The first, or outline enrichment, concerns itself with the structural 
lines. As all designing processes should start with the structure, 
it will be our policy to do so. The present chapter will deal only 
with enrichment of outlines of wood projects. 

Rule 5a. Outline enrichment should be subordinated to and support 
the structure. 

Rule 5b. Outline enrichment should add grace, lightness, and 
variety to the design. 

[57] 
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It is the purpose of enrichment to add to the problem (1) grace; 
(2) lightness; (3) variety; (4) unity. If it is applied in a proper 
manner it should likewise add to the apparent structural strength. 
We should carefully guard the design, therefore, against (1) enrich- 
ment that has a tendency to obscure or destroy the structural lines; 
in other words, enrichment that is not subordinated to the structure, 
and (2) enrichment that adds nothing to the structure by its appli- 
cation; that is, one which does not increase either the apparent 
strength or the beauty of the object. 

As an example of this first point, the turned candlestick with the 
candle supported by a stack of turned balls alternating with tauri 
or thin discs tends to obscure completely the sense of support. Again, 
the landscape gardener feels that he is violating a fundamental 
principle in design if by planting vines to grow around a building, 
he obscures the foundation, and the roof appears, consequently, to 
rest on and be supported by the stems and leaves of the vines. Thus 
it is seen that the eye registers a sense of structural weakness when 
the main supports of an object disappear and are no longer to be 
traced under the enrichment. 

Under the second point falls the indiscriminate placing of 
unrelated objects in the contour enrichment. Naturahstic objects 
similar to the claw foot and the human head, for example, should give 
way to natural curves that add to the appearance of total strength. 
Where are we to find these curves suited to our purpose? 

Up to this point emphasis has been placed upon straight and 
curved lines immediately connected with pure service. For grace 
and lightness it is necessary to depart at times from the rigidity 
of straight lines. To understand the character of this departure 
let us consider a simple bracket as a support for a shelf. 

This bracket acts as a link, connecting a vertical wall or leg with 
a horizontal member or shelf. A bracket shaped like a 45-degree 
triangle. Figure 10, page 24, gives one the sense of clumsiness. If the 
feeling of grace is to be imparted the eye must move smoothly 
along the outline of the bracket, giving one a sensation of aesthetic 
pleasure. A curved hne will produce this effect more completely 
than will a straight line. One must likewise get the feehng that 
the curve of the bracket is designed to support the shelf. 
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The Curve of Force 

Turning to Figure 70, Plate 20, we find that whenever nature Valuable 
desires to support a weight she is inchned to use a pecuUar curve seen Curves 
at F. Possibly through continued observation the eye has asso- 
ciated this curve with strength or supporting power. Figure 71 
has detailed this curve. It is found to consist of a long, rather flat 
portion with a quick and sudden turn at its end. The curve is 
known to designers as the Curve of Force and is most valuable in 
all forms of enrichment. Designers even in early ages used it in 
some form as will be noted from the fragment of Greek sculpture 
in Figure 72. Its beauty rests in its variety. A circle has little 
interest due to its rather monotonous curvature. The eye desires 
variety and the curve of force administers to this need and gives a 
sense of satisfaction. As designers on wood, how are we to utilize 
this curve for purposes of outline enrichment? 

For approximate similarity of curvature an ellipse constructed 
as shown in Figure 73 will be found convenient. By drawing several ^ Approxi- 
ellipses of varying sizes upon sheets of tin or zinc, a series of templates mate Curve 
of utmost practical value may be formed and used as was done in of Force 
securing the curves of force in Figures 74 and 75. If the rail or shelf 
is longer than the post, measured downward from the rail to the floor 
or to the next shelf, the ellipse should be used with its major axis 
placed in a horizontal position, Figure 75. If, on the contrary, the 
post is longer than the sheM the ellipse should have its major axis 
in a vertical position, Figure 74. Figures 76 and 77 show other 
instances of the use of the approximate curve of force. Many 
similar practical applications will occur to the designer. 

We have classed the bracket as a link connecting a vertical and 
horizontal structure. Mouldings may likewise be considered as Mouldings 
links connecting similar horizontal or vertical surfaces by bands of 
graded forms. Inasmuch as they effect the outline they are consid- 
ered in this chapter. As the mouldings are to assist the eye to make 
the jump from one surface to another by easy steps, the position 
from which the mouldings are to be seen determines to some extent 
their design. 

Figure 78 shows the relation of the spectator to three types of 
mouldings aX A, B, and C. The top or crown {A) is to be seen from 
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below. On a large project the angle of the mouldings with the body 
of the object should be approximately 45 degrees. The intermediate 
moulding (B) is lighter than the crown and forms a transitional 
link that may be seen from either above or below. The lower or base 
moulding (CJ is the widest member of the group as demanded by 
our sense of stability. It is seen from above. Both for sanitary and 
structural reasons it projects but slightly from the base. With this 
grouping in mind it is needless to say that a faulty moulding is one, 
some portion of which, hidden by intervening moulding, cannot be 
seen by the spectator. 

Architectural design and history have formulated a series of 
curves, geometric in character, that are regarded as standards in the 
Industrial Arts. Some of the more prominent curves with their 
constructions are shown in Figure 79. The horizontal divisions are 
analyzed in accordance with Rules 2a and 2b. It is noticed that the 
Scotia possesses a curve having the shape of the curve of force, while 
the two Cymas are saved from monotonous division by means of 
their reversed curves, illustrating the contrast of direction. The 
curves of Figure 80 are excellent lines for freehand practice in design- 
ing mouldings and will develop the principle of continuity of curvature 
or the smooth transition of one curve into the next. 

To keep this continuity from the monotony of a Marcel Wave 
it is customary to break continuous curves by a fillet such as a straight 
line as shown at D, Figures 81, 82, and 83. When the desired outside 
diameter has been reached, contrast of direction is necessary and 
pleasing 'as a return. Figure 82. A glance at the curves so far 
considered will quickly determine whether they are fitted for the 
crown, intermediate or base mouldings. A curve should join a 
straight line with either a tangential or right angle junction, which 
makes for positiveness in contour expression. 

Application of these curves to outline enrichment for wood 
turning projects is to be governed by a strict adherence to Rules 2a 
or 2b, otherwise confusion and lack of unity will result. Figure 83 
shows a major grouping under Rule 2b with the subdivisions and 
minor curves arranged under Rules 2a and 2b. Figure 84 shows 
a disregard for rules and the result is an undesirable monotony of 
contour. If smooth and even continuity of curvature is given 
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considerable thought, together with that for systematic grouping 
and variety, a pleasing result from wood turning (a much abused 
but pleasing form of outline enrichment) may be secured. Figures 
85 and 86 are illustrations from the industrial field with moulding 
curves grouped, following and supporting the structural lines of the 
object. The columns in Figure 86 might, however, be advanta- 
geously reversed. 

Large objects designed to be seen from a distance require larger 
space divisions for their mouldings than do small objects seen from 
a nearer point. Material aflfects the curve somewhat. Smaller 
mouldings are more suited to the expensive woods like mahogany 
while larger curves may be used in pine or oak. 

We now have at our command a number of interesting and 
serviceable curves suited to the material. Plate 22 is a sheet of 
applications. Figures 87 to 94 deal with the book-rack end and in 
this, as in the initial chapter, architecture is referred to as the source 
for many laws of industrial design. It has seemed wise to illustrate 
some of these important parallels as follows : 

We will assume the type of joint construction of the book-rack end 
as settled and the question of enrichment to be under consideration. 

Figure 87 is a simple primary mass without enrichment. It is 
comparable to the plain box-like structure with monotonous outline 
and without interest. The eye follows the outline in the direction 
of the arrows, pausing at the square corners, which interrupt a free 
movement by a harsh right angle. The base (an appendage) repeats 
in each instance the lines of the primary mass. 

Figure 88. Round corners, by freeing the design from the right 
angles, accelerate the eye movement and give a sense of added 
interest and grace to the contour. 

Figure 89. The cornice of a building suggests a similar arrange- 
ment which may be added to the primary mass. It adds the element 
of contrast of direction and variety of widths. 

Figure 90. The main primary mass of a building with two 
equal appendages will suggest the enrichment of the outline in sym- 
pathy with three vertical divisions. Rule 3b. The rounded corners 
again assist the eye to travel freely around the contours, thus giving 
a sense of unity to the entire form. 
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Figure 91. The pediment of a Greek temple with the interest 
centered at the top of the pediment (x) causes a similar concentration 
of interest in the book-rack end. The slight inclination of the sides 
supplies variety of widths. The architect considers an object with 
the interest centered in this manner in the upper portion, as possessing 
more individuality than a motive with purely horizontal lines 
across the top boundary. 
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Figure 103. — A Modern Telephone Stand and Stool 



Courtesy qf Berkey and Gay 



[70] 




Figure 104. 



Courtesy of Berkey and Gay 

■ Modem Chair 



Figure 92. In this figure the curved incUnation faciUtates the 
upward movement of the eye, at the same time supplying variety 
of width. 

Figure 93. The addition of an appendage to the outhne of the 
Greek temple suggests a slight drop or variation in the top edge of 
the book-rack end which gives increased interest and grace through 
variety. 

Figure 94. Contrast of direction is supplied in this suggestion 
but it is questionable whether we are adding much to the interest 
by the corner. 
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Figure 105.— A Modern Serving Table 



Courtesy of Berkey and Gay 



Figures 95 to 98 are variations of one theme, the foot stool, and 
Figure 99 adds suggestive designs for rails. D in Figure 99 shows 
the enrichment hne cut to a depth which threatens the structural 
value of the rail. This is corrected in Figure 103. Figure 100 is an 
application of the curve of force to a chair leg B, with other possi- 



[72] 




FiGxiRE 105a 



[73] 




Figure 106. — Sheraton Table 



Courtesy of Berlcey and Gay 



bilities at A and C. Numerous applications of the varied curves 
under consideration are found throughout this sheet. 

Before closing with enriched outlines it is well to consider 
flagrant violations of this enrichment now on the market. Figure 
101 shows a typical example of complete lack of unity and simplicity. 
It is a type of design often associated with cheaply constructed furn- 
iture. It is an ornate parody on outline enrichment. The curves 
of extravagance are well shown in Figure 102 where large bulbous 
curves with no systematic grouping combine disastrous waste of 
material with lack of grace or lightness. It is excellent practice 
to redesign such examples as those shown in Figures 101 and 102 
with special reference to Rule 5c. 

Rule 5c. Outline enrichment, by its similarity, should give a sense 
of oneness or unity to the design, binding divergent members together. 
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Illustrations 103 to 106 are typical forms of present day outline 
enrichment. Limitations of space will not permit reference to the use 
of Period furniture. Sheraton and Hepplewhite designs are most 
adaptable for school uses as may be seen by comparing the Sheraton 
desk (Figure 106) with the foot stool in Figure 96. 



INSTRUCTION SHEET 

Figure 83 and Plates 22 and 23 are indicative of what might be obtained 
from a class. The problem represented on Plate 23 is advantageously colored 
with the intended stain and with a small section of side wall and trim visible. 
See Chapter 16, Figures 458 to 463. Figure 102a shows the method of enlarging 
a design into a full size working drawing for shop purposes. 



SUMMARY OF DESIGN STEPS 

(a) Draw the primary rectangle. 

(i) Subdivide the rectangle into vertical and horizontal divisions. 

(c) Determine parts to be treated by contour enrichment. 

(d) Determine method suited to the project: wood turning, moulding, etc. 

(e) Group the wood turning curves under a definite system included under 

Rules 2a and 2b. Group the mouldings under crown, intermediate, and 
base classifications. Add this enrichment to the primary mass or make 
other simple variations that will not destroy the unity of the project. 
(/) Dimension and otherwise prepare the drawing for shop use. 
(g) Construct the project. 

Note. — If the designer is not properly equipped to prepare his own mould- 
ings, he should consult moulding catalogs or the stock of some local lumber 
company. 



ADDITIONAL SUGGESTED PROBLEMS 

Design a wood pedestal with the curves grouped into three horizontal 
divisions. 

Design a hall table 2 feet 10 inches high and add simple contour enrichment. 



SUMMARY OF RULES 

Rule 5a. Outline enrichment should be subordinated to and support the 
structure. 

Rule 5b. Outline enrichment should add grace, lightness, and variety to 
the design. 

Rule 5c. Outline enrichment, by its similarity, should give a sense of oneness 
or unity to the design, binding divergent members together. 



[76] 

REVIEW QUESTIONS 

1. State nature and need of enrichment. 

2. What two forms of enrichment are commonly used in industrial arts design? 

3. What four qualities are added to industrial design by contour enrichment? 

4. What disturbing elements should be guarded against in the application of 

contour enrichment? 

5. Describe the curve of force and its function in the contour enrichment 

of wood. 

6. What are mouldings? Name three types of mouldings, their positions with 

relation to the eye level, and some curves used in their design. 

7. Give examples of curves of continuity and contrast. By what means should 

two contrasting curves be separated? 

8. How should a curve join a straight line? 

9. Explain the grouping of contour curves in wood turning projects similar 

to a round leg or candlestick. 

10. Present five designs for book-racks, enriched by changes of the contour. 

Give architectural cross references for each design. 

11. Present three well designed table or chair legs and top and bottom rails 

and assemble one of these in a design. 



Chapter VII 



ENRICHMENT OF THE CONTOURS OR OUTLINES OF 
DESIGNS IN CLAY 

In the medium we are now about to consider there is a tendency 
for the enthusiastic beginner to over-elaborate the outhne into Need of 
meaningless forms. This possibly is due to the ease with which Enrichment 
clay is manipulated. It would be well then to ask two questions 
before starting with the work of enriching the simple structure. 
First, why should it be enriched — is there a positive gain by so doing.'' 
Second, (if the decision is favorable to enrichment) where should it be 
enriched.'' Let us co-ordinate the parts to assist in this process. 

Rule 5d. Parts of one design differing in function should differ 
in appearance hut he co-ordinated with the entire design. As a sugges- parts 
tion to guide one in enriching an object it is necessary to consider Differing 
that parts differing in function may differ in appearance, but as in Function 
members of one family they should still be related to the whole. For 
example, a spout, handle, and lid may differ in design from that of the 
body of a pitcher because they differ from it in function. Again, the 
rim and foot of a vase may be slightly changed or individually accented 
because of their respective duties. The base and holder of a candle- 
stick may vary in design from the central part or handle, as each has 
a special function to perform. This rule of the change of appearance 
with the change of functional service (Rule 5d), is found throughout 
architectural design. The variation in design in the base, shaft, 
and capital of a column is possibly one of the most common examples. 
While differing in function they still must have unity and "hold Unity 
together." 

These functional parts of one design, differing in service rendered, 
form centers of construction and may receive emphasis in outline 
enrichment. Corners and terminal points are hkewise available 
for decoration and will be discussed at length later. 
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FiGUHE 107. — Clay Outline Enrichment in the Rookwood Potteries 



Enricliment in clay and metal generally means a substitution 
of curved for straight lines in the enriched portions of the design. 
These curves have the ability to impart grace, lightness, and variety 
to an object provided they are based upon constructive features 
of the problem. They must have a unit of measurement and 
must likewise be appropriate to the material. It is therefore 
necessary to deal with clay in this chapter and follow with a con- 
sideration of metal in another chapter. 

In Figures 109 to 123, Plate 24, we have a number of examples 
of variation of practically the same primary enclosing rectangle. 
Figure 108 represents a "squarely" proportioned circular bowl 
lacking both refinement of proportion and enrichment. Figure 109 
has added refinement of proportions. Figures 110 and 111 have 
introduced an outline enriched to the extent of a simple curve. The 
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base is the dominant width in the first, and the top dominates in 
width in the second. The outhne in Figure 112, while similar to 110 
for a portion of its length, departs at a stated point and by curving 
in toward the base supplies more variety to the contour. We have 
already said that this outline curve should have a unit of measurement 
and by referring to Rules 2a and 2b we are able to formulate the 
following : 

Rule 5e. In cylindrical forms outline curves with a vertical tend- 
ency should have their turning points or units of measurement in accord- 
ance with the horizontal divisions of Rules 2a and 2h. Figures 112 
and 113 have as their unit of measurement two horizontal spaces 
formed in accordance with Rule 2a, while Figures 116 and 117 have 
still more variety by the addition of a compound curve with its 
turning points or unit of measurement based upon Rule 2b. Figures 
114 and 115 with outlines similar to those in Figures 112 and 113, 
respectively, have an additional enrichment, the foot and rim 
accentuation. 

The new element of enrichment consists of accenting by adding 
to the design a modeled rim and a base or foot, as it is technically 
known. This not only strengthens the structure at these two 
functional points but, by adding a small section of shadow, it tends 
to break up the surface. Figure 127, and add to the variety of enrich- 
ment. Figures 124 to 127 show the building processes connected 
with this interesting and constructive addition. 

Figures 116 to 119 show variations of the preceding figures while 
Figures 120 to 123 introduce the appendages to preceding figures. 
As in the designing of all appendages, discussed in Chapter V, it is 
the designer's intention to balance spout and handle to avoid a 
one-sided or top-heavy appearance. 

One of the principal difficulties that confronts the amateur 
designer is the failure to secure variety while retaining unity. This 
is largely due to a lack of ideas upon the subject and a marked lack 
of systematic development of one theme. 

Attention is directed to the diagram in the lower portion of 
Plate 24. The idea is to start with some simple form in columns 
A, B, C, D, E, F, Figure 128. Figure 129 introduces two horizontal 
divisions. Rule 2a. The black portion is the dominant section. 



Unit of 
Measurement 
for Curves 
in Outline 
Enrichment 



Accentuation 
of Ftmctional 
Parts in Clay 



Appendages 



80 



• OUTLIME EHRICKMEHT OF THE. PKIMAKY MA5^ IH CLAY • 
GOOD COM5TRUCnvE.OESlG.HIS "A FRE.E AHO AraEQUATTE. EMBODIMEMT OF 

Am idea im a form pecuuakly APfKOF'KiAT-e "TO THE if?eA ITSELF ■'ries.Ei.' 





n& • loe. 



F1G.-10S- FIGUO- F16-UI 



F1&-11Z- FlSillS- F|(=,.l\4. 



FI&-I15 






FlGi-IIT- nS-llS PIG-IIS- Fie.-lZO- FlS-l'ZJ Fie- 12.'2.. FlS-113- 

A SIMPLE Device FOR. POTTBK.V OEsiaNiMa cohsisxs of a sheet of 

VAPEK folded oh LIMEX.X F1&-116-- e.Y CUTTING THE OOTUME OFQME SIOE.THE 
OPPOSITE -SiDE »5 UKE-vsitiE FQRMEO: ATIM TEMPLATE MAY 13 E FO-EMEO FKoi-\ 
THE PAPEE PATTEEM AMD users TO TEST THE COM STEUCTtON • 




''■# 




1^ 






1^ 


I'l "JTmBb 


y 


|p 




ri6-ii.* FI&- 12.S. Fis- \?.S- FlS- IZ.7' 

-CbMSTKUCTlVE EVOLUTION OF OUTLlrtE EMtelCHMEHT: ACCEHTUATIOM OF THE RH-1 AHO FOOT- 



A. 


6 


c 


o 


g 


1 II 


I 1 


/ \ 


\ / 


\ 1 




[«_3 
















\ 










\ 1 


f Ik i\li i 


r 1 


r 1 


\ / 


1 J|j||ll'llli!lilllllll i< 


' Illlllllhlllll^ 


'\m\mu 


'siiiiiriiiiiiiiiiin;' 


Vuiiiiiii'i'iiiy 1' 




























\ 1^ 




























IBHI 


1^:' Jl 


^_^ J™™™.™ _ »^^_^^^^ 


T- - 


-rr- 


~n ■ 




.^^ 


<■ «f 



— FlS-ltB- 



A B • c- ti • MO HORL DIV13IOMS 

c- F- LOW " divisions 



-*- F1S-1E9- 
TWO HOKVZOrlTAL SPACE. 
Ol Visions VVITH OPPeR 
SPACE DOMlrtAMT 

"^ PIS-ISO. 
TWO HOKIZDHTAL SPACE 
Divisions WITH LOWER 
SPACE DOM\MAHT 

— FIG .131 
TrtKEE MOE110KTAL.-SPACE 
niVlSlOHS Y<lT*^ CEHTEE 
SPACE TXSrllNAHT 



EHKICHMEHT OF THE SIMPLE FORMS OH LlME w ' eV COMBINING TWO PROCaSSES : 
I-VARXIHG THE POSlTlpH AMD MUM BBS OF THE H0E170MTAL DIVI5IOM5 CEOLES 2A AMD B) AMD 
2.W SYSTEMATICALLY VAKY1M6 THE BASE OR FOOT WIDTHS FEom'WTOZ" BY MEAMO OF THE. 
CQNVEE&IMS LIMES 'C- THE WIDTH AND HEIGKT OFTME PIfiMAKY MASS IJCONSTAMT- 



PliATE 24 



[81 



Notice the change in outlines based upon this division. Figure 130 
raises the division point of the two subdivisions into the upper half 
of the object. This brings out the need of an accented foot which is, 
however, not of sufficient prominence to be considered as a horizontal 
spacing. Figure 131 raises the horizontal division points, again 
causing the introduction of a larger foot and now qualifying it as a 
division of the whole mass. This then makes our design a three- 
division problem, Rule 2b, and places it under the restrictions of 
Rule 5e. 

The feet of all of the bowls have been systematically decreased 
in width by the converging lines C-C while the tops have been 
maintained constant in width. By this simple diagram an infinite 
number of designs may be formed and the choice of selection from the 
series, thoughtfully exercised, will supply the ideal bowl, ready 
to be translated into a full size working drawing. It is not the idea, 
however, to guarantee a perfect design in each one of these divisions 
as that would be practically impossible, but we have systematically 
applied a method of determination for stimulating the imagination. 
A series of articles by F. H. Rhead in the Keramic Studio first sug- 
gested the system of development by means of graded rectangles. 

Plate 25 shows a further elaboration of the succeeding themes. 
The candlestick series. Figures 132 to 138, introduces two or three- 
space division problems with contour turning points at A, Rule 5e, 
and with accented or embryonic feet and rims. The change from 
the purely functional and unenriched member of Figure 132 through 
the series shows the enrichment changing slightly to meet the needs 
of the three functional parts: the base, the handle, and the candle 
socket. Rule 5d. 

Figure 139 shows a series of illustrations representing variations 
for containers. The first figure is without enrichment, followed by 
variations of the outline in the manner already suggested. 

Figure 140 indicates a series of pourers with the least attractive 
design on the left end. This unsatisfactory design is found, upon 
analysis, to be due to centrally placed horizontal division violating 
Rule 2a. The design of the appendages in this series will again be 
found to conform with the rules in Chapter V. The units of measure- 
ment for the curves may be readily ascertained from observation. 
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Figure 141 is useful for the following purpose. It is desirable 
at times to develop a number of similar forms for a set, with a grad- similaritv 
ually increasing ratio of proportions, either in height or width, with Varying 
Figure 141 shows how the height may be increased while maintaining Primary 
a common width. Notice the gradual proportionate increase of the Masses 
height of the neck A-B as well as that of the body. The line X is of 
the utmost value in ascertaining the height of the intermediate 
bowls. The eye should now be so trained that the height of the neck 
A-B on the last bowl can be readily proportioned by eye measurement . 
to that of the first bowl. A line similar to X will give the intermediate 
points. 

Figure 142 varies the width in a similar manner. Notice the 
gradually decreasing distances C-D-E-F, the spaces for which may 
be determined by the eye. 

INSTRUCTION SHEET 

Plate 26 suggests the sequential progression of steps leading to the potter's 
working drawing. 

SUMMARY OF DESIGN STEPS 

(a) Draw the primary rectangle. 

(6) Add limits of functional parts: handle, spout, cover, etc. 

(o) Establish unit of measurement for primary rectangle contour curves. 

(d) Design contour of primary mass and add the appendages to it, observing 

the rules pertaining to appendages and unit of measurement. 

(e) Dimension and otherwise prepare the drawing for the potter's use. This 

includes the planning of a working drawing, one-eighth larger in all 
directions than the preliminary design, to allow for the shrinkage of 
the clay body. The working drawing should also be in partial sections 
to show the construction of the interior of the ware. 

SUGGESTED PROBLEM 

Design a teapot, tea caddy, and cup showing a common unity in contour 
design. (Plate 82.) 



SUMMARY OF RULES 

Rule 5d. Parts of one design differing in function should differ in appearance 
but be co-ordinated with the entire design. 

Rule 5e. In cylindrical forms outline curves with a vertical tendency should 
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have their turning points or units of measurement in accordance with the 
horizontal divisions of Rules 2a and Sb. 



REVIEW QUESTIONS 

1. Give and illustrate the rule governing the change in the appearance of 

the design with the change of functional service. 

2. What is the aesthetic value of curves in outline enrichment? 

3. Correlate the rule governing the unit of measurement for vertical contour 

curves with the rules controlling horizontal divisions. 

4. Show, by a diagram, the method of systematically varying the contours of 

circular forms: (a) by changing the horizontal divisions; (6) by varying 
the proportion of the primary mass. 

5. What is the value of accenting the functional parts in clay design? 




Courtesy of James MilliJcen University 

Figure 142a. — Outline and Surface Enrichment in College Pottery 
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ENRICHMENT OF THE CONTOURS OR OUTLINES OF 
DESIGNS IN BASE AND PRECIOUS METALS 

The contours of clay forms are generally free to follow the curves 
and take the direction dictated by the knowledge and taste of the 
designer. Metal outlines are more restricted in this respect. Metal 
is frequently associated with service and consequently its design 
is often governed by its intended use. For example, if we were to 
design a metal drawer pull for a buffet, it would have to be considered 
in relation to the character and shape of the buffet. Again, the 
screws with which it is attached to the buffet would influence its 
outline design. It is, in other words, a dependent outline. 

To distinguish between an unrestricted outline and one bound 
by other considerations we will term the restricted outline a dependent 
outline, for its enrichment must be related to other forms either 
within or without its surface. A free outline on the other hand is one 
in which the designer is free to use his ideas unrestricted by any other 
outside consideration, except service and design consistent with the 
material. 

In order to emphasize the nature of a dependent outline we have 
Rule 5f. Dependent outline enrichment should be related to essential 
parts of a design and influenced by their forms and functions; it must 
be consistent with the idea of the subject. 

We will start with the simplest form of outline enrichment of 
base metals, the decoration of an edge. It is contrary to the laws of 
service to leave sharp edges on articles intended for intimate house- 
hold use, except where cutting edges are required. The rounding 
of sharp edges is likewise dictated by the laws of beauty. The 
transition from one plane surface to another is assisted by a rounded 
edge, as the eye takes kindly to the softened play of hght and shade. 

This gives us the simplest form of enrichment — the beveled, cham- 
fered, or rounded edge. Figures 143 and 144, Plate 27. The rim of a 
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thin 18-gauge plate is likewise improved and strengthened by lapping 
the edge as shown in Figure 145, giving the rounded effect shown in 
Figure 144. 

There are six important functional parts with which we are 
Enrichment brought into common contact in industrial design of base metals, 
of Functional There are many more, but these are the most common and con- 
Parts sequently are of the utmost importance to the designer as design 
centers. These parts are itemized as follows: (1) Corners, (2) Ap- 
pendages, (3) Intermediate Points, (4) Terminals, (5) Links, 
(6) Details. As the decorative treatment of each part varies with 
the functional duty. Rule 5d, separate treatment and consideration 
of each part will be necessary. 

Corners, as extreme turning points of a design, are often found 
Enrichment convenient for the location of screw holes, rivets, etc. These impor- 
of Comers tant construction elements become prominent functional parts of the 

design and by custom and the laws of design. Rule 5d, they are 
capable of receiving outline enrichment. But the contour of the 
corner must be related to the screws or rivets, particularly if they are 
near the edge, hence our outline becomes a dependent outline and as 
such must be related to the rivets or screws by Rule 5f . 

Figures 146 to 149 show various arrangements of this type of 

design. The unity of the design is not lost, and the functional parts 

are enriched by contours related to the elements of service (rivets). 

Figure 153 shows another but slightly modified example of the same 

laws applied to hinge construction. The enriched outline in this 

case is closely associated with the holes in the hinge. The hinges 

in turn must be related to the object for which they are designed. 

Figure 150 gives a common example of corner enrichment by means 

of varying the edge at the corners, i.e., by rounding the tray corners. 

As appendages have distinct functional duties their design may 

Enrichment vary as the design of the arm of the human figure differs from the 

of head. Yet, as parts of the same body, they must fit the shape of the 

Appendages object to which they are attached. The candle holder and handle as 

appendages in Figure 150 are designed in sympathetic relation by 

means of tangential and similar curves sufficiently varied to give the 

eye a feeling of variety in the design. The novel single flower 

holders, Figures 151 and 152, with the glass test tube acting as a 
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container show other possible forms of the appendage design. The 
first is informal while the second is formal, but both adhere to the 
first simple rules of appendage design. Rule 4a, etc. 

The enrichment of center or intermediate points should be handled 
with great care and with a definite reason. Careless handhng may 
cause the design to lack unity. Figures 154 and 155 show a simple 
twist as enrichment. The serviceable reason for this is to obtain a 
grip at the point of the twist. Again, it varies the character of the 




Figure 156a. — Candlestick, Rendered by E. R. 

straight edges and adds interest without loss of compactness or unity. 
If one is desirous of widening a vertical or horizontal rod, the enrich- 
ment made by welding a number of small rods together with a spread- 
ing twist gives a pleasing and serviceable handle. Figure 156. 

As the public demands a happy ending to a story or a play, so does 
the eye demand a well-designed ending to a design. The part that 
terminal enrichment plays in industrial design is, therefore, to say 
the least, important to us as designers. Figure 157 illustrates 
terminals in thin metal and is shown by courtesy of the School Arts 
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Magazine from one of the articles by Mr. Augustus Rose. The out- ^^^^ ^^ 
hues are in part dependent in character, controlled by rivets. Notice Dependent 
the change of curve as the function changes from the dependent Contour 
curve of the rivet area to the free outline of the handle and again from Enrichment 
the handle to the cutting blade; a functional change of marked 
character, but in thorough unity with the entire design. It is again 
emphasized that whether the design possesses a free or a dependent 
outline, or a combination of both types, all parts of the design must 
be held together by entire unity. The rivets are occasionally placed 
toward the edge and a domed boss is used to accent the center as is 
shown in Figure 158. 

The Ionic Volute 

As the Curve of Force was a valuable curve in wood construction, 
so we find it an equally valuable curve for wrought metal. Its 
recurrence again and again in industrial design leads us to appreciate 
its value in the arts. It is the Ionic volute handed down to us in its 
present form from the time of the Greeks, who developed it to a high 
state of perfection. 

While its geometric development is a tedious process, it may be 
easily constructed for practical purposes by the following method. 
In Figure 159, P represents a small cylinder of wood, possibly a 
dowel. A strong piece of thread, or fine wire, is wrapped around the 
base of the dowel a number of times and a loop is formed in the free 
end. A pencil with a sharp point is inserted in the loop and the 
pencil and dowel are placed together on a sheet of paper. As the 
thread unwinds from the dowel the point of the pencil will describe 
a volute which may be developed indefinitely. It will be noticed 
that no corresponding parts of the curve are concentric and it thus 
has constant variety. It has been termed the Curve of Beauty Curve of 
and is found in nature in the wonderfully designed shell of the Beauty 
nautilus. 

It is advisable to form several templates for the volute out of bent 
wrought iron, of different sizes, and to practice drawing the curve 
many times to accustom the hand and the eye to its changes of direc- 
tion. The "eye" or center portion is sometimes terminated by 
thinning and expanding in the manner shown in Figure 160. 
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One form of application of the volute is shown in the terminal 
points of the candlestick in Figure 161. It is here shown combined 
with the second volute in the form of a reverse curve. In Figure 162, 
it has been combined with a smaller but reversed volute at the upper 
end. The entire and combined curvie is commonly known as a 
Greek Scroll. In Figure i63 the Greek Scroll has been combined 
with the reverse curve of Figure 161 to form a portion of the bracket. 
In this figure we find the familiar curve of force faithfully serving its 
function as a supporting member for the top portion of the bracket. 

A link is a convenient filler in connecting parts of a right angle. 
It likewise serves as a brace in connecting several disconnected parts 
and is useful in maintaining the unity of a design. Figure 164 shows 
a common form of link with its ends thinned and expanded as shown 
in Figure 160. This construction may, however, be disregarded as it 
is technically quite difiicult to accomplish. 

Details are the smaller portions of a design and are similar to the 
trimmings and minor brackets of a building in relative importance. 
They enter to a considerable extent into wrought metal grille design, 
and are generally formed of the link, Greek scroll, or the Ionic volute, 
so as to be in harmony with the other parts of the design outline. 
Rule 5f . Their presence and use may be readily detected on Plate 28. 

Rule 5g. A curve should join a straight line with either a tangential 
or right angle junction. 

As we are now familiar with continuity in wood moulding curves 
we should feel, in reviewing the figures in this chapter, the value of 
flowing continuity and tangential junction points (Rule 5g) necessary 
in wrought metal enrichment. The curves, that we have considered 
are adapted to the materials and a comparatively large and new field 
of design is opened to the designer through a combination of curves 
mentioned. Plate 30 is self-explanatory and brings out the general 
application of the foregoing principles as applied to cast bronze 
hardware. It is interesting to notice the change of enrichment 
paralleling the change of function as outlined in Rule 5d. 

Outline Enrichment of Precious Metals 
Little has been written regarding the designing of jewelry. As g • u^ 
can be readily seen, a semi-precious stone is the controlling factor of Silver 
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in the major portion of the designs with silver as a background. 
Any enrichment merely accentuates the beauty of the setting. This 
statement would lead us to consider the outline as dependent in 
character and thoroughly related to the stone. It is necessary then 
to take the stone as a point of departure. The standard stone cut- 
tings used in simple jewelry are shown in Figures 166 to 170. The 
first three and the last are cabochon cut, elliptical in contour with 
flat bottoms. The long axes have been drawn in each instance. 

With Figures 171 to 174 we begin to see the close relation between 
the stone and its enclosing form. Rule 5f. A longer major axis 
in the stone calls for an increased length in the corresponding axis 
of the silver foundation or background. It is really a re-echo of 
the proportions of the primary mass of the stone in the mass of the 
silver. It is well for the beginner to make the axis of the stone and 
the silver blank coincide and to use this long axis as a basis for 
future enrichment. In a vertical primary mass, similar to the one 
shown in Figure 180, it is better design to place the stone a short 
distance above the geometric center of the mass as it insures a sense 
of stability and balance. A stone when placed toward the bottom 
of a design of this nature is inclined to give a feeling of "settling 
down" or lost balance. 

Figure 176 varies the design shown in Figure 171. The two 
circles related to the stone are connected by four silver grains or balls. 
Figure 177 shows an attempt to enrich the contour of the silver, 
but there is a resulting tendency to detract from the simplicity of 
the unbroken outline and, as a result, little is gained by its attempted 
enrichment. Figures 178 and 179 show a better form of enrichment 
by accentuating the outhne. This may be accomplished either by 
engraving a single Une paralleling the contour or by soldering a thin 
wire around the outline. 

While the top view of an article of jewelry may have been carefully 
designed the side view in most instances is totally neglected. The 
side view should show a steady graduation from the surface of the 
silver to the outline of the stone. This prevents the stone from 
bulging from the surface like a sudden and unusual growth. Doming, 
small wedges of silver, or a twist around the bezel may accomphsh 
this as can be readily seen in Figures 181, 182, and 183. 
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While emphasis should be placed upon simplicity of outline, j^^^-j^gg 
certain well regulated forms of enrichment may be added to the f^j. outline 
contour and enhance the beauty of the stone. Such motives with Enrichment 
constructive steps are shown in Figure 184 and their application in in Silver 
Figures 185 to 188. It will be noticed that the enrichment invar- 
iably leads up to the stone which is the center of interest in the design. 
The ornament is likewise based upon the prominent axes of the stone. ^lee Outline 

Figures 189, 190, and 191 are types of beaten and raised silver Enrichment 
work and show characteristic forms in silver, with two examples of in Silver 
accented outline enrichment. As they are curvilinear forms, their 
design is similar in many ways to clay forms of similar proportions 
and uses. 

INSTRUCTION SHEET 

Plate 31 shows the design steps necessary to the evolution of a lamp in two 
materials. A full size working drawing should follow Figure D. 

SUMMARY OF DESIGN STEPS 

(a) Draw the unenriched primary mass. 

(6) For dependent contours, locate the elements of service within the primary 

mass. This may be interpreted to mean rivets, screw holes, semi-precious 

stones, etc. 

(c) Determine upon the portion of the contours to be enriched, gauged by its 

need for grace, lightness, and variety. This enrichment is preferably 
concentrated at the following points: edges, corners, appendages, inter- 
mediate points, terminals, links, and details. These points may be com- 
bined provided the result does not violate the simplicity of the structural 
lines. 

(d) Draw the enrichment in the predetermined area, causing it to be in harmony 

with such interior functional parts as screw holes, rivets, semi-precious 
stones, etc. Utilize suggested curves. 

(e) Review all of the contour curves added to the design. Are they feeble 

compass curves or do they have the character of long sweeping curves 

with short "snappy" turns for variety? 
(/) Test the entire design for unity. Does the eye move smoothly through 

all parts of the contour.' Does the design "hold together".'' Are all 

links and appendages joined to the primary mass in a graceful tangential 

manner? 
(g) Dimension, add additional views, and details, if necessary, and otherwise 

prepare the drawing for shop use. 

SUGGESTED PROBLEMS 

Design an electric table lamp with square copper rod as a support, feet, and 
copper shade. 

Design a hinge for a cedar chest. 
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SUMMARY OF RULES 

Rule Sf. Dependent outline enrichment should be related to essential parts of 
a design and influenced by their forms and functions; it must be consistent with 
the idea of the subject. 

Rule 5g. A curve should join a straight line vrith either a tangential or right 
angle junction. 



REVIEW QUESTIONS 

1. Contrast contour enrichment of wood, clay, and metal. 

2. Define free and dependent outline in contour enrichment of base metal. 

3. Describe and explain the use of the Ionic volute in contour enrichment 

of metal. 

4. Define and present illustrations of contour enrichment designed for edges, 

corners, appendages, intermediate points, terminals, links, and other 
details in base metal. 

5. Define and illustrate free and dependent contour enrichment of precious 

metal. 




Figure 190a. — Union of Outline Enrichment on Clay and Metal 



Chapter IX 

SURFACE ENRICHMENT OF SMALL PRIMARY 
MASSES IN WOOD 

With this chapter we enter upon a consideration of the third and 
last major division of Industrial Arts Design, that of Surface Enrich- 
ment. 

We have considered in previous chapters the subject of contour 
or outline enrichment. Now consider for a moment the fact that 
articles such as a square box, or tile, are not suited to outline enrich- 
ment, yet they have large, flat, and rather monotonous surfaces 
capable of decoration. It is readily seen that such surfaces will 
admit of further elaboration which we will distinguish from contour 
enrichment by using the term Surface Enrichment. As in contour 
enrichment, so in surface enrichment, the added element of design 
not only increases the beauty of the object but it likewise, if properly 
applied, gives apparent added strength to the structure. 

Rule 6a. Surfaces to be enriched must admit of enrichment. 

Strictly utilitarian articles should not be ornamented by surface 
enrichment. As an example, a wooden mixing spoon, bowl, or wooden 
knife handle should not be enriched by carving, as the carving would 
interfere with the proper cleansing of the article. A surface exposed 
to considerable wear should not be enriched. Objects not strictly 
in the utilitarian class, such as a paper knife, book stall, envelope 
holder, or library table may be appropriately enriched in an unosten- 
tatious manner so that they will harmonize with their surroundings. 
But the enrichment should first be placed upon the surface in such a 
manner that it will not interfere with the functional use of the article 
for service. Large projections upon the back of a chair or upon the 
handle of a paper cutter are unpleasant and interfere with intended 
uses. 
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Rule 6b. Surface enrichment must be related to the structural 
contours but must not obscure the actual structure. 

Careful consideration should be given to the often-mentioned law 
that the surface enrichment must be thoroughly related to structure 
and contour but not so as to obscure either. We must keep in mind 
the fact that it is necessary to support the structure, not to cover 
it up by related ornament, as in Figure 191a. 

Most critics of industrial design complain of an overwhelming 
desire upon the part of the designer to over-decorate the structure. Conservative 
Surface enrichment runs wild over steam radiators, stoves, and Use of 
wooden rocking chairs. Reserve is the watchword recommended as Ornament 
of extreme importance. The illustrations in this chapter are re- 
stricted to a limited range of design motives for the express purpose 
of simplifying the number of recommended methods. 

Rule 6c. The treatment must be appropriate to the material. 

The close-fibered woods with smooth, even textures are capable 
of more delicate enrichment than woods of coarser grain. Small 
articles are generally seen from a close range and should, therefore, 
be ornamented with finer decoration than large articles, such as 
a piece of furniture that is to be seen from a distance. The latter 
should have surface enrichment of sufficient boldness to "carry" 
or to be distinct from a distant point. Furthermore the enrichment 
should not have a "stuck on" appearance, but be an integral part of 
the original mass. 

There are three distinct means of ornamenting wood: (1) inlay- 
ing, depending for interest upon the difiference in value and hue of the 
different inlaying woods used; (2) carved enrichment, depending 
upon line and mass for its beauty and made visible by contrasts of 
light and shade; (3) painting or staining of the surface with the interest 
dependent upon the colors or stains and their relation to each other 
and to the hue of the wood. It has been deemed wise to consider the 
first two types in the present chapter, and leave the last type for 
later consideration. In Chapters XV, XVI, and XVII, accentuation 
has been placed on wood coloring. The designer is advised to read 
those chapters before attempting to stain or color his problem. 

Treating surface enrichment in its listed order we find that inlay- 
ing is one of the most common and best forms of enrichment for wood Inlaying 
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work. As inlaying readily adapts itself to bands and borders, 
emphasis is placed upon them. 

Rule 6i. Inlayed enrichment should never form strong or glaring 
contrasts with the parent surface. 

Two conspicuous errors are often associated with inlaid designs. 
The first is the use of woods affording a glaring contrast with that of 
the project. Figure 209, Page 106. The right contrast of value is Errors in 
established when the inlay seems neither to rise from the surface nor Wood Inlay- 
sink through it. It should remain on the surface of the plane to be 
enriched, for it is surface enrichment. Figures 210, 211, and 212 are 
illustrative of pleasing contrasts. 

The second specific glaring error is the use of unrelated inlay. 
As an example, an Indian club is created by glueing many vari-colored 
woods around a central core. The result of the pattern so formed has 
little relation to the structural lines, fails entirely to support them, 
and, as a result, should be discarded. 

Carving is difficult for the average beginner in wood working 
design, therefore merely the simplest forms of the craft are suggested Carving 
as advisable. Figure 205a. If an elaborate design is desired (Figure 
205c) , it should be first drawn in outline and finally modeled in relief 
by Plastelene. This model is then an eflfective guide for the carver, 
supplementing the original outline drawing. 

Carving may be roughly divided into the following groups: 

(1) high relief carving similar to heads, human figures, and capitals; Divisions of 

(2) low relief carving in which the planes have been flattened to a Carving 
comparatively short distance above the original block of wood, 

such as panels, which are good examples of this group; (3) pierced 
carving where the background has been entirely cut away in places, 
such as screens, which illustrate this type; (4) incised carving in which 
the design has been depressed helow the surface of the wood. Geo- 
metric chip carving is a representative type of this group. There are 
possible variations and combinations of these groups. 

Rule 6j. Carved surface enrichment should have the appearance of 
belonging to the parent mass. 

The central governing thought in all carved designs is to show an 
interesting proportion of light and shade coupled with a unity between 
the raised portion of the design and the background. If the carv- 
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ing has a glued on appearance it becomes mechanical and resembles a 
stamped or machine-produced ornament. 

A typical carved enrichment is carried through four steps: 
(1) the design is transferred to the wood surface by means of carbon Steps Taken 
paper; (2) the design is "set in" or separated from the ground by in Carving 
means of a grooved chisel; (3) the wood is cut away from the back 
of the design by a process of grounding; (4) the leaves and flowers 
or other elements of the design are modeled. The designer should 
keep these processes in mind when developing his design. 

It is now essential to find the extent of the vocabulary possible 
for the designer of surface enrichment. He has three large sources j^^^ 
of information: first, geometric forms and abstract spots; second, Designer's 
natural organic objects such as flowers, leaves, animals, etc.; third. Vocabulary 
artificial objects, pots, jars, ink bottles, and other similar objects. 

He may assemble or group thfese objects or elements for future 
designs into four typical systems: first, bands or borders; second, 
panels; third, free ornament; and fourth, the diaper or all-over 
patterns. 

Designing Bands on Borders 

Rule 6d. Bands and borders should have a consistent lateral, that is, 
onward movement. 

Rule 6e. Bands and borders should never have a prominent contrary 
motion, opposed to the main forward movement. 

Bands are particularly suitable for inlaying. They are composed Bands 
of straight lines arranged in some orderly and structurally related 
manner. They are used for bordering, framing, enclosing, or con- 
necting. They give a decided onward motion which tends to increase 
the apparent length of the surface to which they are applied. Refer- 
ring to Plate 32, Figure 192, we find three typical bands, A, B, and C. 
It is often the custom to limit the width of the inlayed bands to the 
width of the circular saw cut. To secure unity, the center band in 
C is wider than the outside sections. 

A possible variation of motive in band designing may be secured 
by accenting. The single band has been broken up at D into geo- Accenting 
metric sections of pleasing length. But while this design gives 
variety, it also destroys the unity of a single straight line. Unity 
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may, however, be restored by the addition of the top and bottom 
bands at E. This method of restoring unity is of extreme value in 
all border arrangements and is constantly used by the designer. 

Rule 6f. All component parts of a border should move in unison 
with the main movement of the border. 

Bands, as has just been stated, give distinctly "onward" move- 
ment. Borders are merely bands combined with other motives from 
the designer's vocabulary. As will be seen, bands, by their onward 
movement, tend to hold the other elements of the border together. 
Figure 193 is a border design without variety, unity, or interest. 
Figure 194 has added unity to a similar border by the addition of the 
double bands, but monotony is still present. Figure 195 suggests a 
method of relieving the monotony by accentuating every other repeat, 
thus supplying variety and creating an analogy to march-time music. 
Figure 196 has accentuated the monotonous border in Figure 194 
by omitting every other square. This makes a simple and effective 
inlay pattern and suggests a large number of possible variations that 
could be applied to accented band motives. 

Figures 197 and 198 are border motives of geometric derivation 
taken from the historic schools of ornament. Figure 198 illustrates 
the "strap ornament" of the Moorish school. The simple underlying 
geometric net upon which these designs are based may be found in 
Meyer's Handbook of Ornament. 

Inceptive Axes 

Rule 6h. Borders intended for vertical surfaces may have a strongly 
upward movement in addition to the lateral movement, provided the 
lateral movement dominates. 

In addition to the purely onward borders we now come to a 
variety with a distinctly upward movement as well. While this new 
feature adds materially to the interest of the border, it also adds to 
the difficulty of designing. The upward movement is often centered 
about an axis termed the Axis of Symmetry or Inceptive Axis, about 
which are grouped and balanced the different elements from the 
designer's vocabulary. When both sides are aUke, the unit so formed 
is called a bilateral unit. Figure 199 shows the formation of a bilateral 
unit by means of grouping, accenting, and balancing straight lines 
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Courtesy of Berkey and Gay 

FiGUBE 215. — Inlaid Band Border 



over an inceptive axis. By adding bands above and below and dou- 
bling these vertical lines to gain width, we form at A and B, Figure 199, 
inlaid designs with an upward and onward tendency or movement. 
The introduction of curved lines and natural units allows us to add 
more grace to these combined movements. The leading lines of a 
small border, designed to be seen at close range, are planned in 
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FiGUHE 216a. — Work of High School Students 



Courtesy of C. E. Partch 



Figure 200. The central line or inceptive axis is repeated at regular 
intervals and the leading or skeleton lines are balanced to the right 
and left of this axis. These leading lines, as can be readily seen, have 
an upward and onward movement. To insure continuity, a small 
link and the top and bottom bands have been added to complete 
the onward movement. 

Material for straight borders may be derived from geometry, 
nature, or artificial forms, but for borders designed in curves, nature 
is generally selected as a source. 

Figure 201 illustrates a crude and uninteresting form, unsuited 
to outline enrichment. Figure 202 has brought Figure 201 into some 
semblance of order, but as can be readily seen by the primary outline 
which encloses it, the widest point occurs exactly midway from 
top to bottom, which makes the form monotonous. This defect has 
been remedied in Figure 203 and an interesting and varied area 
appears for the first time. What Dr. Haney calls " the feebly flapping 
curve" of Figure 202 has been replaced by the vigorous and "snappy" 
curve of Figure 203, which gives what is termed a dynamic or rhyth- 
mic value in surface enrichment. 
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Figure 216b. — Work of High School Students 



Courtesy of C. E. Partcit 



Rule 6g. Each component part of a border should be strongly 
dynamic and, if possible, partake of the main movements of the border. 

Any form which causes the eye to move in a given direction is 
strongly dynamic, and is opposed to the static form which does not 
cause a marked eye movement. A circle is symbolic of the static 
form, while a triangle is dynamic. In the designer's nomenclature, 
the term "rhythmic" may be used synonymously with "dynamic." 

Dynamic areas or forms should carry out the upward and onward 
movement of the leading lines. Figure 204 shows how closely 
dynamic areas are connected with nature's units for design motives. 
A slight change in the contour may transform a leaf into excellent 
material with which to clothe the leading lines. The curve of force, 
the cyma, and other curves described in previous chapters should 
be recognized by the designer and utilized in the contours of dynamic 
forms. 
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FiGTiRE 216c. — Instruction Sheet Problem 



Courtesy of C. E. Parick 



The leading lines of the border in Figure 200 are shown clothed 
or enriched in Figure 205. Vigorous dynamic spots, conventionalized 
from natural units, continue the upward and onward movement of 
the original leading lines. As will be noted, the background has been 
treated to allow the spots to appear in relief. Small "fussy " spots or 
areas have been omitted and the units, varied in size and strongly 
dynamic in form, balance over an inceptive axis. The small link 
reaches out its helping hand to complete the onward movement 
without loss of unity, while the bands above and below bind the 
design together and assist in the lateral movement. Figure 205 
shows three methods of treatment: simple spots without modeling, 
from AtoB; slight indications of modeling, from B to C; full model- 
, ing of the entire unit at C. The choice of treatment depends, of 
course, upon the skill of the craftsman. 



113 




Courtesy of Berkey and Gay 

Figure 217.— Carved and Accented Border and Triple Carved Band 

Figure 206 shows a design varied from formal balance over a 
central axis of symmetry or an inceptive axis. It has a decided 
onward movement with the leaves balanced above and below the 
stem which is the axis. The "repeat" has been reversed at B and is 
more pleasing than the portion at A. The area of the background, 
in its relation to that used for ornamentation or "filling," cannot be 
predetermined with exactness. There should be no blank spaces 
for the eye to bridge. Some designers allow about one-third ground 
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for two-thirds filling or enrichment. This proportion gives a full 
and rich effect and may be adopted in most instances as satisfactory. 

When a border is used to parallel a rectangle it is customary to 
strengthen the border at the corners for two reasons: first, to 
strengthen, apparently, the structure at these points; second, to 
assist the eye in making the sudden turn at the corner. The corner 
enforcement affords momentary resting points for the eye, and adds 
pleasing variety to the long line of border. The strengthened 
point is called the point of concentration or point of force. Its presence 
and effect may be noted by the symbol P. C. in Figures 207, 208, 
213, and 214. 

Figure 213 represents the rather angular and monotonous chip 
carving motive. It is, however, a simple form of carved enrichment 
for wood construction. Figure 214 shows the more rhythmic flow 
of a carved and modeled enrichment. Two methods of leaf treatment 
are given at A and B. 

Figures 215, 216, and 217 are industrial and public school examples 
of the forms of surface enrichment treated in this chapter. 
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INSTRUCTION SHEET 

Plate 35 shows the necessary working drawings for wood inlay and is 
supplied as a typical high school problem by Mr. C. E. Partch of Des Moines, 
Iowa. See Figure 216c. 



SUMMARY OF DESIGN STEPS 

(o) Draw the primary rectangle, appendage, etc. 

(6) Subdivide the rectangle into its horizontal and vertical subdivisions. 

(c) Design very simple contour enrichment. 

(d) Determine the location of zone of enrichment, and the amount and method 

of enriching the surface. 

(e) Make several preliminary sketches to determine the best design and add the 

one finally selected to the structure. Correlate with contour enrichment. 
(/) Add additional views, dimension, and otherwise prepare the drawing 
for shop use. 



SUGGESTED PROBLEM 

Design a walnut side table 3 feet high and enrich with a double band inlay 
of ebony. 
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SUMMARY OF RULES 

Rule 6a. Surfaces to be enriched must admit of enrichment. 

Rule 6b. Surface enrichment must be related to the structural contours but 
must not obscure the actual structure. 

Rule 6c. The treatm,ent must be appropriate to the material. 

Rule 6d. Bands and borders should have a consistent lateral, that is, onward 
movement. 

Rule 6e. Bands and borders should never have a prominent contrary motion, 
opposed to the main forward movement. 

Rule 6f. AU component parts of a border should move in unison with the 
main movement of the border. 

Rule 6g. Each component part of a border should be strongly dynamic and, if 
possible, partake of the main movement of the border. 

Rule 6h. Borders intended for vertical surfaces may have u. strongly upward . 
movement in addition to the lateral movement, provided the lateral movement 
dominates. 

Rule 6i. Inlayed enrichment should never form, strong or glaring contrasts 
with the parent surface. 

Rule 6j. Carved surface enrichment should have the appearance of belonging 
to the parent mass. 



REVIEW QUESTIONS 

1. Give the reasons why surface enrichment may be used as decoration. 

2. State an original example illustrating when and where to use surface 

enrichment. 

3. Name an object from the industrial arts in which the structure has been 

weakened or obscured by the application of surface enrichment. Name 
an example of the correct use of surface enrichment and state wherein it has 
been correctly applied. 

4. How should surface enrichment of small masses differ from that applied 

to larger masses; in what manner does the fiber of the wood affect the 
design.' 

5. Name three means of enriching the surface of wood. Briefly describe the 

processes of inlaying and carving, with the design restrictions govern- 
ing each. 

6. Give three sources of ornament open to the designer of surface enrichment. 

7. Draw an accented triple band motive for inlay. 

8. What is the inceptive axis ; a bilateral unit? What are leading lines ; 

dynamic forms ; points of concentration.' 

9. Design an upward and onward continuous carved border for wood and base it 

upon a vertical inceptive axis. Treat as in A, Figure 205. 
10. Illustrate the manner in which structure may be apparently strengthened 
by a band or border. 



Chapter X 



SURFACE ENRICHMENT OF SMALL PRIMARY MASSES 

IN WOOD— Continued 

Enclosed and Free Ornament 

Chapter IX dealt with methods of developing continuous or 
repeating ornament (bands or borders). This leaves enclosed and Enclosed 
free forms of surface enrichment to be considered in this chapter. Ornament 

As an enclosed form, a panel may be enriched by geometric, (Panels) 
natural, or artificial ornament. It is enclosed in a definite boundary 
of bands or lines and may be a square or other polygon, circle, ellipse, 
lunette, spandrel, lozenge, or triangle. As the decoration does not 
have the continuous repeating movement of the border and as it 
covers an enclosed area, it is necessarily treated in a different manner 
from either band or border. Its object is to decorate a plane surface. 
The enrichment may be made by means of carving, inlaying, or 
painting. 

Free ornament means the use of motives not severely enclosed by 
bands or panels. Free ornament is generally applied to centers or Free 
upper portions of surfaces to relieve a monotonous area not suited to Ornament 
either panel or border treatment. It may have an upward or a 
radial movement dependent upon the character of the member to 
be enriched. 

We then have three forms of possible surface enrichment: repeat- 
ing or continuous motives, enclosed motives, and free motives. Our Summary 
next point is to consider where the last two may be used appropriately 
in surface enrichment. 

The panel of a small primary mass of wood may be enriched at any 
one of three places: first, at the margins; second, at the center; 
third, over the entire surface. The exact position is a matter to be 
determined by the structural design and the utilitarian requirements 
of the problem. For example, a bread board or taboret top would 
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require the enrichment in the margin with the center left free. A 
table leg might require an enrichment in the center of the upper 
portion of the leg, while a square panel to be inserted in a door, 
Figure 233, Page 124, might require full surface treatment. 

Each area of panel enrichment should have one or more accented 
points known as points of concentration. The design should become 
more prominent at these places and cause the eye to rest for a moment 
before passing to the next point of prominence. The accented portion 
of the design at these points should be so related to the structure 
that it apparently reinforces the structure as a whole. Corners, 
centers of edges, and geometric centers are salient parts of a structure; 
we shall therefore be likely to find our points of concentration coin- 
ciding with them. Let us then consider the first of these arrange- 
ments as applied to enclosed enrichment. 

Marginal Panel Enrichment 
Enclosed Enrichment for Partly Enriched Surfaces 

Rule 7a. Marginal -panel enrichment should parallel or be related 
to the outlines of the primary mass and to the panel it is to enrich. 

Rule 7b. Marginal points of concentration in panels should be 
placed (1) preferably at the corner or (2) in the center of each margin. 

Rule 7c. To insure unity of design in panels, the elements compos- 
ing the points of concentration and the links connecting them must be 
related to the panel contour and to each other. 

The marginal method of enrichment may be used when it is 
impossible to enrich the entire surface because the center is to be 
used for utilitarian purposes or because it would be aesthetically 
unwise to enrich the entire surface. The marginal zone is adapted 
to enriching box tops, stands, table tops, and similar surfaces designed 
preferably with the thought of being seen from above. We shall 
call such surfaces horizontal planes. 

As the design is to be limited to the margin, the panel outline is 
bound to parallel the contours, or outlines, of the surface to be 
enriched. It is well to begin the design by creating a panel parallel 
to the outlines of the enriched surface. Figure 218. The next step 
is to place the point of concentration in the marginal zone and within 
this figure. Common usage dictates the corners as the proper points. 
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It may be the designer's practice to use the single or double bands, 
Figures 218, 219, 220, with a single accentuation at the corners. 
The spots composing the point of concentration must have unity 
with the enclosing contours and with the remainder of the enrichment. 
Figure 220 is, in this respect, an improvement over Figure 219. But 
these examples are not true enclosed panel enrichment. They are 
the borders of Chapter IX acting as marginal enrichment. It is 
not until we reach Figure 221 that the true enclosed enrichment 
appears, when the panel motive is clearly evident. In this figure a 
single incised band parallels the contours of the figure until the corner 
is reached. Here we find it turning, gracefully widening to give 
variety, and supporting the structure by its own increased strength. 
The single band in Figure 221 acts as a bridge, leads the eye from one 
point of concentration to the next similar point, forms a compact 
mass with the point of concentration, and parallels the enclosing 
contours of the enriched surface. 

In Figure 222 the point of concentration is to be found in the 
center of each margin. This bilateral unit is clearly designed on and 
about the center lines of the square panel. These points of con- 
centration take the place of previous concentrations at the corners 
which were based upon the square's diagonals. While accenting 
based upon the center lines is acceptable, this means of concentration 
does not seem so successfully to relate the accented part to the 
structural outlines as that of concentration based upon the diagonals. 
The latter, therefore, is recommended for beginners. The corners 
of Figure 222 are, however, slightly accented by means of the bridg- 
ing spots x-x. 

The diagonals and center lines of the surface enriched squares 
of Figures 221 and 222 and similar structural lines are inceptive axes, 
as they are center lines for new design groups. It may then be said 
that a strong basic axis or similar line depending upon the structure, 
may become the center line or inceptive axis upon which to construct 
a bilateral design. It is only necessary to have this inceptive axis 
pass through the enrichment zone of the panel. Hereafter in the 
drawings, inceptive axes will be designated by the abbreviation 
I. A. while the point of concentration will be indicated by the abbre- 
viation P. C. 
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The strongest plea for the inceptive axis is the fact that it inter- 
locks surface enrichment with the structure, insuring a degree of inceptive 
unity that might otherwise be unattainable. Axis 

The carved enrichment of Figure 223 fully illustrates this point. 
The analytical study of Figure 224 shows the diagonal used as an 
inceptive axis, with the leading lines grouped about it at the corner 
point of concentration. 

Free Enrichment 

Rule 8a. Free ornament for 'partly or fully enriched surfaces should 
he based and centered upon an inceptive axis of the structure. 

Rule 8b. Free ornament should be related and subordinated to the 
structural surfaces. 

Rule 8c. Points of concentration in free enrichment of vertically 
placed masses are usually located in and around the inceptive axis and 
above or below the geometric center of the design. 

This method of surface enrichment is used to relieve the 
design of heavy members in the structure or to distribute ornament Center 
over the surface of lighter parts in a piece of furniture. An Zone 
example is noted in Figure 246, Page 128, where the upper portion of Enrichment 
the legs has center enrichment. As can be readily seen, the enrich- 
ment is generally free in character with little or no indication of 
enclosure. Figure 225 shows the application of free enrichment to a 
paneled screen or hinged door. The P. C. is in the upper portion of 
the door and is re-echoed in the door frames, while the ornament itself 
is strongly dynamic in movement with a decided upward tendency in 
sympathy with the proportions of the door. This motive might be 
developed by inlay, carving, or paint. 

Figure 226 is a carved Gothic leaf, appropriately used as enrich- 
ment of heavy furniture. The unit may be raised above the surface 
or, even more easily, depressed or incised into the surface. The small 
corner spot is added with the intention of bringing the leaf into 
sympathetic conformity with the contours. Note how the center 
line of both units in Figures 225 and 226 coincides with the inceptive 
axis of the structure. Let it again be reiterated that this binding 
of the surface enrichment to the structure by means of the coincidence 
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of the axes of symmetry and the inceptive axes causes the most 
positive kind of unity. No part of this form of enrichment should 
be carved sufficiently high to give it the appearance of being separated 
from the main surface. 

Figures 227 and 228 are additional examples of free enrichment. 
Figure 228 has introduced by its monogram the individual touch 
of ownership so essential to the success of school designing. The 
monogram represents free enrichment while the border is marginal 
decoration with the point of concentration in the center of the top 
edge. Both types of enrichment are related to each other and to the 
structural contours. 

Figure 229 is typical free pierced enrichment. The wood in the 
enriched portion is removed and the resulting figure supplies added 
lightness of construction and variety to the surface. One encounters 
this form of enrichment in the average school project with greater 
frequency than either inlaying or carving. It is with the thought of 
adding to the possibilities of school project decoration that the latter 
forms have been introduced. A word regarding the errors often 
encountered in pierced enrichment of the character of Figure 229 may 
not be amiss. Pupils, believing the square to be the last word in this 
form of enrichment, place the figure on the member to be enriched 
with little thought of its possible relation to the structural contours; 
the result is the un-unified design illustrated in Figure 230. To 
correct this, reference should be made to Rule 8b. 
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Full Panel Enrichment 

Rule 7d. The contours of fully enriched panels should parallel the 
outlines of the primary mass and repeat its proportions. 

This is the richest and most elaborate form of enrichment when 
carried to its full perfection. It generally takes the form of a panel 
filled with appropriate design material. This panel may be used to 
enrich the plain end of a project such as a book stall and thus cover 
the entire surface, or it may be inserted into a large primary mass 
and accentuate its center as in a door, in a manner similar to Figure 
233. Its use, whatever its position, leads us to the consideration 
of methods of designing full panels. 
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Rule 7e. The 'points of concentration for a fully enriched square 
panel may he in its center or in its outer margin. 

In planning designs for full panels, it would be well to consider: 
first, square panels; second, rectangular panels; third, varied panels. 
The point of concentration may be kept in the corners of a square 
panel, as designed in Figure 231, or it may be placed in the center, 
as shown in Figure 232. The effects, when assembled, are indicated 
in Figure 233. 

To secure these effects, a square panel is commonly divided into 
quarter sections by center lines. The diagonals of each quarter should 
be drawn before proceeding with the details of the design. These 
diagonals and center lines are the building lines or leading axes of 
the pattern. The leading lines and details are then grouped around 
these center and diagonal axes in a manner quite similar to the method 
used in Figures 223 and 224. These leading lines are then clothed with 
enrichment by applying the processes indicated in Chapter IX. 

Without going into detail we may say that it is good practice: 
first, to draw the square panel; second, to draw the center lines and 
diagonals; third, to locate points of concentration; fourth, to make 
the leading lines move inwardly to center concentration or outwardly 
to corner concentration; fifth, to clothe these lines with ornament 
having strongly dynamic movement corresponding to the leading 
lines; sixth, to fill in remaining space with ornament, supporting 
the movement toward points of concentration, even though slight 
and minor contrasts of direction are added to give variety. When 
the entire design is completed one should ask the following questions : 
Does the design have unity.'' Does it seem too thin and spindling.'' 
And most of all, do the points of concentration and shape of the 
panel fit the structural outlines and proportions.'' We cannot fit 
a square peg into a round hole; neither can we fit a square panel 
into a circular or rectangular mass without considerable change 
to the panel. 

Figures 234 and 235 have been drawn with the idea of suggesting 
a simple and modified form of panel enrichment which may be readily 
handled by the beginner. The tree as a decorative symbol is appro- 
priate to wood, and its adaption to a square panel is drawn at 
Figure 235. 
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While a rectangular panel may be divided into sections by a 
number of different methods, it is well for the beginner in design to 
treat it as a vertical mass, designed to enrich a vertical surface. 
This vertical panel may then be divided into halves by the axis of 
symmetry, which should coincide with an inceptive axis, but it is not 
essential to balance the enrichment exactly in each half. Small 
deviations from exact symmetry sometimes give added variety to the 
design. Figure 235. 

Rule 7f . The 'points of concentration for a fully enriched vertical 
panel should be in the upper portion of the panel. 

The point of concentration in vertical panels should be in the 
upper portion, and all parts of the design, both leading lines and 
clothing, should have a strong upward tendency. Figure 236 is a 
vertical panel from historic ornament. The heavier parts have been 
designed at the bottom for stability and the lighter and more intricate 
members have been placed at the top. 

Rule 7g. The fully enriched panel and its contents should he 
designed in unified relation to the structural outlines, with the center line 
of the panel coinciding with the inceptive axis of the structure. 

To see how to apply rectangular panels to wood surfaces, let us 
look at Figure 240. This is a simple design with an incised back- 
ground and might be used for enriching a narrow paneled door, 
newel post, or frame. The large areas are at the bottom; the point 
of concentration is at the top, and the entire design balances over 
the inceptive axis. The point of concentration consists of the geo- 
metrically treated small flower form, with its original lines modified 
to simplify the carving processes. The stem coincides with the 
inceptive axis, while narrow and sympathetically related minor 
panels fill in the background and keep the design from appearing 
weak and thin. 

Figure 237 is an accurate rendering of the flower form and is the 
data or record of facts for Figure .240. Figure 238 introduces the 
method of plotting the areas from these facts. Variety of form and 
area is, at this stage, desirable. Figure 239 has assembled these areas 
into orderly balance over the axis of symmetry. Figure 240 has again 
slightly modified them to apply to the vertical panel in wood. 
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Figure 246. — Example of Free and Marginal Enrichment 
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Varied Panels 

The panels under consideration up to this time have been designed 
to harmonize with square and rectangular contours. The panel 
may, however, become a most flexible and sympathetic element, 
changing its form to suit the ever-changing contours. But though 
change of shape affects the contents of the panel to a certain extent 
the points of concentration and the inceptive axes still act as our 
guide. Objects are arranged formally on each side of the inceptive 
axes and the space filling is approximately the same as in former 
examples. 

The still life sketches of the art class may be conventionalized 
into appropriate motives for utilitarian objects as shown in Figure 
241. This use of still life suggests a most desirable correlation and a 
welcome one to many drawing teachers. Three points should be 
kept in mind: first, adaptability of the object, its decorative possi- 
bilities, and appropriateness to service; second, adjustment of the 
panel to contours; third, adjustment of the object to the wood panel. 

Some portion of the object should be designed to parallel the panel. 
Small additional spots may assist in promoting harmony between 
the object and the panel boundary. These three considerations are 
essentially necessary factors in the design of enclosed enrichment. 
Figures 242 and 243 are other adaptations of panel design to varied 
contours. 

In the foregoing examples the designs are more or less rigidly 
balanced over the inceptive axis or axis of symmetry. Imaginary 
axis it is, but, acting with the panel, it nevertheless arbitrarily limits 
the position of all parts within the panel. By removing this sem- 
blance of formal balance, we approach what is termed jree balance. 
In this we find that the designer attempts to balance objects 
informally over the geometric center of the panel or combined panels. 
As the arrow points in Figure 244 indicate, the problem is to balance 
the trees in an informal and irregular manner, avoiding "picket 
fence" regularity. In all of this freedom there is a sense of order, 
since a mass of trees on one side of the geometric center is balanced 
by a similar mass on the other side. Indeed, in Figure 244 this may 
be carried even to the point of duplicating in reverse order the outside 
panels of the Triptych. 
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Figure 245 again reverts to artificial motives, illustrated in free 
balance. The jet of steam is the unifying factor which brings the 
cup into harmony with the enclosing space. Figure 246 shows 
illustrations of free balance and border enrichment from the industrial 
market. 

INSTRUCTION SHEET 

Plate 40 indicates the necessary design steps for a panel surface enrichment 
correlating with still life drawing. Note the connection between the ink bottle, 
pen, and book as used to decorate a book stall. 

SUMMARY OF DESIGN STEPS 

For Square Panel Surface Enrichment 

(a) Draw the primary rectangle of the principal surface, appendages, etc. 

(b) Subdivide into major vertical and horizontal divisions. 

(c) Design simple contour enrichment. Determine location of zone of enrich- 

ment (the panel), the amount and method of enriching the surface. 

(d) Draw outline of the panel which should be sympathetically related to 

the contours. 
(f) Draw diameters, diagonals, or center lines of the panel. Regard these as 

possible inceptive axes. 
(/) Locate points of concentration on either diameters, diagonals, or center 

lines. 
ig) Draw leading lines in sympathy with the contours of the panel, the inceptive 

axis, and the point of concentration. 
(h) Clothe the leading lines with enrichment that shall be appropriate to the 

structure, the material, and the intended service. Note the result. 

Is the panel agreeably filled without appearing overcrowded or meager? 

Several preliminary sketches should be made. 
(i) Add additional views, dimension, and otherwise prepare the drawing for 

shop use. 

SUGGESTED PROBLEM 

Design a glove box and enrich the cover with a simple carved panel with 
marginal panel enrichment. 

SUMMARY OF RULES 
Enclosed Surface Enrichment for Partly Enriched Panels 

Rule 7a. Marginal panel enrichment should parallel or be related to the 
outlines of the primary mass, and to the panel it is to enrich. 

Rule 7b. Marginal points of concentration in panels should be placed (1) 
preferably at the corners or (2) in the center of each margin. 

Rule 7c. To insure unity of design in panels, the elements composing the 
points of concentration and the links connecting them must be related to the panel 
contour and to each other. 
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Enclosed Surface Enrichment for Fully Enriched Panels 

Rule 7d. The contours of fully enriched 'panels should parallel the outlines 
of the primary mass and repeat its proportions. 

Rule 7e. The points of concentration for a fully enriched square panel may be 
in its center or in its outer margin. 

Rule 7f . The points of concentration for a fully enriched vertical panel should 
be in the upper portion of the panel. 

Rule 7g. The fully enriched panel and its contents should be designed in 
unified relation to the structural outlines, with the center line of the panel coinciding 
with the inceptive axis of the structure. 



Free Surface Enrichment 

Rule 8a. Free ornament for partly or fully enriched surfaces should be 
based and centered upon an inceptive axis of the structure. 

Rule 8b. Free ornament should be related and subordinated to the structural 
surfaces. 

Rule 8c. Points of concentration in free enrichment of vertically placed 
masses are usually located in and around the inceptive axis and above or below the 
geometric center of the design. 

Postulate: Surface enrichment should be inseparably linked to the surface 
and to the outlines or contours. 



REVIEW QUESTIONS 

1. What is a panel.' 

2. State three sections or areas at which a panel may be enriched. Give reasons 

for selecting a given area. 

3. Explain relation ot-point of concentration to each section. 

4. In marginal enrichment, is it preferable to locate the point of concentration 

in the center or corner of the margin? Why.' 

5. What is the value of an inceptive axis with relation to the unity of a design.' 

What is its relation to the structure? 

6. Give the characteristics and use of free enrichment. 

7. State the use of full panel enrichment. 

8. Where may the point of concentration be located in full square panel 

enrichment? 

9. Name six steps essential to the designing of a square panel. 

10. For what specific purpose is a vertical rectangular panel adapted? 

1 1 . Where should the point of concentration be located in a vertical rectangular 

panel? 

12. Draw a flower form and adapt it to a carved enrichment in wood. 

13. To what uses are panels of varied shapes adapted? 

14. How may artificial objects be adapted to surface enrichment? 

15. Explain the term "free balance." 



Chapter XI 

SURFACE ENRICHMENT WITH MINOR SUBDIVISIONS 
OF LARGE PRIMARY MASSES IN WOOD 



This article is, in part, a brief summary and review of Rules 
2a, 2b, 3a, 3b, 3c (vertical and horizontal major divisions) with 
application to minor subdivisions. By minor spacings or sub- 
divisions in wood work we refer to the areas occupied by drawers, 
doors, shelves, and other small parts subordinated in size to the large 
or major divisions such as large front or side panels, etc. These 
smaller or minor subdivisions in wood work are bounded by runners, 
rails, guides, and stiles depending upon the form of construction and 
character of the minor subdivision. Major divisions are often 
bounded by legs, table tops, and principal rails. 

It is an interesting and useful fact that rules governing major 
divisions generally apply equally well to minor ones. There are a 
few exceptions and additions to be noted in their appropriate places. 

When minor subdivisions are well planned they supply one of 
the most interesting forms of surface enrichment or treatment, for 
if we consider paneling an appropriate form of decoration, we are 
equally privileged to feel that each small drawer or door adds its 
quota of interest to the sum total of the entire mass. We are equally 
justified in accenting these drawers or doors with panel decoration 
or other forms of surface enrichment provided that harmony is 
maintained. 

These minor subdivisions, properly enriched, may become equal- 
izers, or elements which adjust the design to the character of the 
surroundings destined to receive the project of which they are a part. 

With reference to the illustrations. Figure 247, Plate 41, shows a 
simple minor panel treatment falling under Rule 3a. Single or 
preferably double band inlay might have been suitably substituted 
for the sunken panels. As many craftsmen are not properly equipped 
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to produce inlays, it is practicable to use stock inlays, thus simplifying 
the process. 

In a three-part design it is the designer's desire to gain the effect 
of lightness and height by the use of Rule 3b. As a simple treatment 
of a three-part design, Figure 248 needs little comment. Figures 
249 and 250 are examples of dividing, by means of minor divisions, 
the outer sections of a three-part design. 

The small drawers in the right and left sections of Figure 250 
might have been improved in proportion by again applying Rule 2a 
to their design, thereby varying the measure of their heights. The 
enclosed panel enrichment affords pleasing variety to the otherwise 
unvaried front panels. Rule 7g. 

Figures 251 and 252 show unbroken drawer runners continuing 
through all three vertical sections, thus definitely binding these 
sections together. It is seen that this device is conducive to unity, 
whenever two or three vertical divisions have been used. 

Figure 252 is a repetition of Figure 251, but shows the echo or 
continuation of the three divisions of the primary mass into the 
appendage. The use of the single or double band enrichment still 
further binds the minor subdivisions of the primary mass into ideal 
unity with the appendage. 
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Sequential Progression of Minor Horizontal Space Divisions 

Rule 2c. A primary mass may be divided into three or more smaller 
horizontal masses or sections by placing the larger mass or masses at the 
bottom and by sequentially reducing the height measure of each mass 
toward the smaller division or divisions to be located at the top of the mass. 

Rule 2c. Let us now imagine the center section of a three-part 
design to be removed and extended upward. Its transformation 
by this process into a cabinet or chiffonier similar to Figure 253, 
Plate 42, introduces the new principle of sequential progression. 
Instead of adhering to the limitation of Rules 2a and 2b, this arrange- 
ment shows that the horizontal divisions may be gradually decreased 
in height from the bottom toward the top of the primary mass. By 
this rhythmic decrease in the measure of the height, tte eye is led 
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through an orderly gradation through lesser areas to the top, thus 
giving a pleasing sensation of lightness and variety to the structure. 
By this method, also, the large areas are retained at the bottom to 
give stability and solidity to the structure. A quick test of these 
conditions may be made by reversing Figure 254, thus producing a 
more decidedly pleasing effect. 

This orderly gradation or sequence of heights need not be carried 
out with absolute mathematical precision such as 7-6-5-4-3-2-1. 
Arrangements similar to the following progression make for equally 
pleasing and more varied effect: 9|-8-6f-6-5-4|. Many design- 
ers repeat similar heights for two neighboring horizontal spaces as, 
6-5-5-4f, but the upward gradation should be apparent. Figure 
255, an Austrian motive, shows a strongly marked sequence with the 
top division broken by Rule 3b. It is better practice to keep such 
attempts confined to the bottom or top members of the sequence 
or loss of unity may be the final result. 

By applying this principle to the center section of a three-part 
design, we now have illustrated in Figure 256 the new sequence in 
its application, and Figures 257 and 258 are variations of the 
same idea. 

We now come to the transitional type of design where three 
vertical sections begin to lose their dominance as major divisions, but 
still retain their places in the design as minor sections. Replacing 
these in prominence is the horizontal major section or division. The 
first immediate result of this change as shown in Plate 43 is to produce 
a more compact surface with a greater impression of length because 
of the presence of strongly accented horizontal lines which are always 
associated with horizontal divisions. This transitional .sty le with its 
minor but dominant horizontal divisions would harmonize with the 
long horizontal lines of a room or similar lines in the furniture. The 
full expression of this style or type will be readily seen by comparing 
Plates 43 and Figures 251 and 252, Plate 41. Several styles of 
period furniture have been introduced in Plate 43 to prove the 
universality of these principles of space divisions. 

Figures 259, 260, and 262, Plate 43, are divided by three minor 
vertical sections cut by two minor horizontal divisions with the domi- 
nance in the lower section. Rule 2a. The arrangement of the small 
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central drawers could have been more varied by the application of 
the principle of sequential progression. Figures 261 and 263 show 
similar vertical spacings with a difference in the arrangements of the 
horizontal divisions. In these figures the dominance has been placed 
in the upper section of the primary mass by the division created by the 
runner above the lower drawer. It is likewise seen that Figure 263 
needs a top appendage to bind the top into closer unity with minor 
spacings. 

In carrying the transitional type to which we have referred in 
the previous paragraphs from the vertical space influence toward 
the horizontal, we are gradually approaching three minor horizontal 
divisions, still maintaining three minor vertical divisions in a modified 
and less prominent form. Figure 264 is an approach toward three 
horizontal divisions. As only one clear-cut horizontal space division 
is visible, this figure is not a pure example. The upper horizontal 
space division is broken up into a three-part design by the drawer 
guides. It is not until we reach Figure 266 that three horizontal 
divisions are clearly evident. 
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Horizontal Divisions 

The horizontal minor divisions in furniture are generally drawer 
runners and the vertical minor divisions are often drawer guides. 
The horizontal divisions may be arranged in either one of two ways : 
first, by the application of Rule 2b; or second, by applying Rule 2c, 
the rule of sequential progression. Figures 266, 267, and 268, 
Plate 44, are representative of the former while Figures 269 and 270 
are typical of the latter. The result in either case is a compactly 
designed and solid mass of simple structural lines. On some occasions 
we find the three-part rule used for minor divisions within the hori- 
zontal sections, while again the two-part rule is used. The method 
depends upon the desired use and appearance. In either case the 
long areas and large masses are to be retained as far as possible 
near the bottom of each primary mass, as this custom tends to give 
a sense of solidity to the design. 

Figure 271 is a rare reversion to more than three vertical divisions. 
In this case, Rule 3c has been observed and we find all of the panels 
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are of equal size. 
horizontal spacings. 



Variety has been secured by means of the 



Free Balance 



This form of design is inherent in the Japanese system. It con- 
sists in the planning and balancing of unequal areas over a geometric 
center. It is not subject to definite rules as is the more formal 
balancing. The reader is referred to Mr. Arthur Dow's excellent 
book on Composition for further discussion of the subject. Figure 
272, Plate 45, is an example of partly formal and partly free balance 
and its method of treatment. 

Figures 273 and 274 are pierced designs, thoroughly related to the 
structure and in no way weakening it. Figure 273 is representative 
of a type which, if carried to extremes, will cause the structure to 
become too weak for service; it is, therefore, necessary to guard and 
restrict this form of enrichment. The carving of Figure 275, com- 
bined with the contour enrichment, forms a pleasing variation to this 
common type of furniture design. 

Small minor details in furniture construction should be designed 
with as much care as the larger major or minor parts. The larger 
areas or spaces in small details similar to stationery shelves and pigeon 
holes must harmonize in proportion with the space in which they are 
placed and of which they are a part. 

The three-part or three-vertical division system. Rule 3b, is 
generally used to design the small details in furniture as may be seen 
in Figures 276, 277, 278, and 279; while the rule of sequence, Rule 2c, 
may be employed again to subdivide these small details in a horizon- 
tal direction with as much variety as is consistent with unity. Figure 
280 is a leaded glass surface enrichment for doors. Note the leading 
lines of the enrichment as they parallel the dominant proportions 
of the panel opening. 
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INSTRUCTION SHEET 

Plate 46 is a typical high school sheet of design problems, with the masses 
accentuated by pen shading. See Plate 15. 



SUMMARY OF DESIGN STEPS 

(a) to («). See similar steps in Chapter IV. 
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SUGGESTED PROBLEM 

Design a sideboard 3 feet 3 inches high with plate rack. The primary mass 
should have three minor horizontal divisions and three minor vertical divisions, 
with the horizontal divisions accented. 

SUMMARY OF RULES 

Sequential Progression op Minok Horizontal Space Divisions 

Rule 2c. A primary mass may be divided into three or more smaller 
horizontal masses or sections by placing the larger mass or masses at the bottom and 
by sequentially reducing the height measure of each mass toward the smaller divi- 
sion or divisions to be located at the top of the mass. 

REVIEW QUESTIONS 

1. What are minor subdivisions in wood construction.' 

2. What is the effect of a design with dominant vertical major divisions.' 

State its use. 

3. Show some customary methods of dividing three vertical major divisions 

into minor subdivisions. 

4. State the rule of sequential progression. Give illustrations from the 

industrial arts. 

5. Describe the transitional stage between the point where the dominance of 

the vertical motive ceases and the horizontal influence begins. 

6. What is the effect of a design with dominant horizontal major divisions.' 

State its use. 

7. Show some customary methods of subdividing horizontal major divisions 

into minor subdivisions. 
8.' What should be the relation in a design between the details of a project and 
the divisions of the primary mass.' 
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Chapter XII 



SURFACE ENRICHMENT OF CLAY 

In some respects the surface enrichment of clay is similar to 
that of wood as, for example, the similarity produced by inlays in 
clay and in wood. On the other hand the enrichment of clay is 
unhampered by the restricting effects of unequal resistance of the 
material, such as the grain of wood. Again it is limited to those 
effects or forms of 'enrichment that are capable of withstanding the 
intense heat to which ceramic decoration is subjected. See Frontis- 
piece. 



Limitations 
for Surface 
Enrichment 




CovHesy of the Rook-wood Potteries 

Figure 281. — Filling the Saggars before Firing 



Before proceeding with a design it is well for one to understand 
clearly the possibilities of clay enrichment. He must know what 
kind of designs are best suited to clay as a medium, to the intended 
service, and to the ultimate application of the heat of the pottery kiln. 
Without entering into technicalities let us briefly discuss the foUow- 
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Figure 282.— Stacking the Kiln 



Courtesy The Rooheood Potteries 
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ing processes. The first three deal with finger and tool manipulation Forms of 
of the clay body and are consequently the simpler of the processes. Manipulation 
The last five are concerned chiefly with the addition of coloring 
pigments either to the clay or to the glaze and are, therefore, more 
complex in character. 

Processes 

Rule 9a. Surface enrichment of clay must be so designed as to be 
able to withstand the action of heat to which all ware must be submitted. 

Rule 9b. Incised, pierced, and modeled decoration in clay should 
be simple and bold and thus adapted to the character of the material. 

1. This is the simplest form of enrichment, a process familiar 

to the earhest primitive potters and appropriate now for beginners. Incising 
It consists of the process of lowering lines or planes into the clay body 
to the depth of from one-sixteenth to one-eighth of an inch. These 
lines or planes should be bold and broad. They may be made with 
a blunt pencil or a flat pointed stick. A square, rectangular, or 
round stick may be used as a stamp with which to form a pattern for 
incising. Illustrations of simple incising may be found in Figures 
283, 284, 295, 319, 330. The tiles shown are about six inches square. 

2. This process is less common and, as its name implies, is carried 

out by cutting through the clay. It may be done with a fine wire,. Piercing 
Either the background or the design itself may be thus removed. 
The effect produced is that of lightening an object such as the top 
of a hanging flower holder, a window flower box, or a lantern shade. 

3. By adding clay to the main body, and by working this clay 

into low relief flower or geometric forms, one has the basic process of Modeling 
modeling. The slightly raised areas of clay form a pleasing play 
of light and shade that varies the otherwise plain surface of the ware. 
The process should be used with caution, for over-modeling, Figure 
325, will obstruct the structural outlines and, because of its over 
prominence as decoration, will cease to be surface enrichment. In 
the technical language of the designer over-modeling is an enrichment 
which is not subordinated to the surface. In articles intended for 
service this high relief modehng is unsanitary and unsatisfactory. 
Figures 286 and 287 show incising with slight modeling, while 
524, 328, and 329 are examples of more complex enrichment. 



[148] 




Plate 47 



149] 



With the introduction of the second group comes an added interest 
and difficulty, that of the introduction of color. Pigments that will 
withstand the application of heat are suggested at different points. 

4. This process consists of removing certain areas from the clay 
body to the depth of one-eighth inch and filling in the depression with 
tinted clay. Tints formed by the addition of ten per cent or less of 
burnt umber or yellow ochre to the modeling clay will give interesting 
effects. Figures 284, 285, 320, and 321 show forms which may be 
developed by this process. 

Sgraffito, an Italian process, is more difficult than inlaying, but 
the effect is similar. A thin layer of colored clay is placed over the 
natural clay body, and the design is developed by cutting away this 
colored coating in places, thus exposing the natural clay body. 
Figure 306. There are variations of this plan that may be attempted 
by the advanced designer. 

5. Slip is clay mixed with water to the consistency of cream. 
For slip painting this mixture is thoroughly mixed with not more than 
ten per cent of coloring pigment as represented by the underglaze 
colors of the ceramist. This thick, creamy, colored slip is then 
painted on the surface of the clay body while damp, much as the 
artist would apply oil colors. The ware, wlien thoroughly dried, 
is glazed and fired, which produces the effect shown in Figures 290, 
291, and 327. The color range is large; almost any color may be used 
with the exception of reds and strong yellows. A colorless trans- 
parent glaze should be used over beginner's slip painting. 

6. This process refers to the direct introduction of the colored 
pigment into the glaze. By varying the glaze formula we may have 
a clear, transparent, or glossy glaze similar to Figure 317, a dull 
surfaced opaque effect, termed a matt glaze, Figure 332; or a glossy 
but opaque faience glaze similar to the blue and white Dutch tiles. 
There are other forms such as the crystalline and "reduced" glazes, 
but these as a rule are far beyond the ability of the beginning crafts- 
man in ceramics. 

It is possible to use these three types of glazed surface in various 
ways. For example, a vase form with an interesting contour may be 
left without further surface enrichment except that supplied by clear 
glaze or by a colored matt similar to certain types of Teco Ware. 
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It is likewise possible to apply transparent glazes over incised designs, 
inlay or slip painting, increasing their beauty and the serviceability 
of the ware. A semi-transparent glaze is sometimes placed over slip 
painting giving the charm inherent to the Vellum Ware of the Rook- 
wood Potteries. Figure 332. Greens, blues, yellows, and browns, 
with their admixtures, are the safest combinations for the craftsman 
who desires to mix his own glazes. 

7. This process may be seen in the examples of Newcomb Pottery 
illustrated particularly in Figure 314 or 326. The underglaze 
pigment is thinly painted upon the fired "biscuit," or unglazed ware. 
A thin, transparent glaze is then placed over the color, and in the final 
firing the underneath color shows through this transparent coating, 
thus illustrating the origin of the name underglaze or under-the-glaze 
painting. Sage-green and cobalt-blue underglaze colors are fre- 
quently used in Newcomb designs with harmonious results. The 
outline of the design is often incised and the underglaze color, settling 
into these channels, helps to accentuate the design. Figure 314. 

8. This is popularly known as china painting and consists of 
painting directly upon the glazed surface of the ware and placing 
it in a china kiln where a temperature between 600 degrees and 900 
degrees C. is developed. At this point the coloring pigment melts 
or is fused into the porcelain glaze, thus insuring its reasonable 
permanence. Figure 302. 

The eight processes briefly described may be readily identified 
on the plates by referring to the figures corresponding to those 
which number the processes and are added to each figure number. 
Two processes are sometimes suggested as possible for one problem. 

Different clay forms require different modes of treatment. To 
simplify these treatments will now be our problem. It has been found 
convenient to form four divisions based upon the general geometric 
shape of the ware. The first, Plate 47, includes rectangular and 
square areas; the second, Plate 48, shallow and circular forms; 
the third, Plate 49, low cylindrical forms; and the fourth, Plate 50, 
high cylindrical forms. The first three divisions have distinct modes 
of design treatment, while the fourth interlocks to a considerable 
extent with the third method. We shall now consider each plate 
with reference to its use and possible forms of enrichment. For the 
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Plate 49 
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sake of brevity, the results have been condensed into tabulated forms. 
Each geometric form or type on these plates has not only distinc- 
tive methods of design treatment but characteristic locations for 
placing the design as well. These places or zones of enrichment have 
been indicated in the following tabulated forms by the letters in 
parentheses. There are a number of zones for each plate. For 
example, Plate 47 has its distinctive problems as tiles, weights, etc., 
and five characteristic zones of enrichment described on pages 153- 
155 and indicated by the letters A, B, C, D, E, followed by a 
brief description of that zone. Each zone is still further analyzed 
into its accompanying type of design, inceptive axis, point of con- 
centration, and illustrations. Each plate has the proper zone of 
enrichment immediately following the figure number and in turn 
followed by the process number. 



Problems: Tiles for tea and coffee pots, paper weights, window 
boxes; architectural tiles for floors, and fire places. 

{A) Zone of Enrichment: In the margin. 

Reason for Choice: Central area to be devoted to zone of service 

requiring simplicity in design. 

Type of Design: Bands or borders. 

Inceptive Axis: For corners; the bisector of the angle. 

Points of Concentration: The corners and, if desired, at equal 

intervals between the corners. 

Illustrations: Figures 283, 284, 286, 287, 288. 



Square and 
Rectangular 
Areas, 
Plate 47 
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(B) Zone of Enrichment: center of surface, free ornament. 

Type of Design: Initials, monograms, street numbers, geometric 
patterns, and other examples for free ornament. A star or dia- 
mond is not appropriate enrichment for a square area unless 
properly related to the contour by connecting areas. 
Inceptive Axes: Vertical or horizontal diameters or diagonals. 
Points of Concentration: Center of embellishment. 
Illustrations: Figure 285. 
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(C) Zone of Enrichment: full surface enrichment in a horizontal 
position. 

Type of Design: A symmetrical pattern generally radiating from 
the geometric center of the surface and covering at least two-thirds 
of the surface. 

Inceptive Axes: Diameters or diagonals of the area. 
Points of Concentration: At the corners or the center of the outer 
margin; at geometric center, as in a rosette. 
Illustrations: Figures 283, 289, and 291. 



FuU 
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{D) Zone of Enrichment: full surface enrichment in a vertical 
position. 

Type of Design: A symmetrical pattern with a strong upward 
movement and covering more than one-half of the surface. 
Inceptive Axis: The vertical center line. 
Point of Concentration: Upper section of the surface. 
Illustrations: Figures 290 and 292. 



Full 
Vertical 
Surface 
Enrichment 



{E) Zone of Enrichment: free balance over full surface. 

Type of Design: Semi-decorative motive preferably covering the 

entire surface. 

Inceptive Axis: Masses freely balanced over the geometric center 

of the area. 

Point of Concentration: Near, but not in the exact center. 

Illustrations: Figures 293, 294, 295, 296, 297, 298. 

Note: The points of concentration should be accented by slight 

contrast of value and hue. See chapters on color. 



Free 
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Problems: Plates, saucers, 
and candy bowls. 



ash trays, card receivers, almond 



{A) Zone of Enrichment: margin of interior surface; margin of exte- 
rior surface. 

Type of Design: Bands or borders thoroughly related to the struc- 
tural contours. Bands for exterior enrichment may be placed 
directly on the contour. Figures 299 and 301, thus forming an 
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accented contour (F) or slightly removed from it, as in Figure 
300. 

Inceptive Axes: For interior surfaces, the radii of the contour 
circle generally supply the axes of symmetry. 
Points of Concentration: For interior surfaces, the points of con- 
centration may be placed in or near the radii of the area. 
Illustrations: Figures 302, 303,' 304, 305, 306. 



Marginal 
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forms. 



Cups, pitchers, steins, nut and rose bowls, low vase 



(A) Zone of Enrichment: upper margin of exterior. 

Type of Design: Borders of units joining each other or connected 
by bands or spots acting as connecting links. Rule 9c. 
Inceptive Axes: Vertical elements of the exterior surface. Ele- 
ments are imaginary lines dividing the exterior surface into any 
given number of vertical sections. Elements used as center lines 
form the axes of symmetry about which the butterfly of Figure 
308 and similar designs are constructed. 
Points of Concentration: On each vertical element. 
Illustrations: Figures 308, 309, 310, 311, 312, 316. 



Low 
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(D) Zone of Enrichment: full vertical surface. 

Type of Design: Extended borders with strongly developed 

vertical lines or forms. Less than one-half of the surface may be 

covered. 

Inceptive Axes: Vertical elements. 

Points of Concentration: In upper portion of vertical elements, 

hence in upper portion of area. 

Illustrations: Figures 307, 314, 317, 318. 



Full 
Vertical 
Surface 
Enrichment 



(E) Zone of Enrichment: free balance of full surface. (See Z), above) . 
Illustration: Figure 315. 

High 

Problems: Vases, jars, pitchers, tall flower holders, covered jars Forms 
for tea, crackers, or tobacco. Plate 50 
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(A) Zone of Enrichment: margin of exterior. 

Type of Design: Borders of geometric units, freely balanced floral 
units, and other natural motives placed in upper margin of mass. 
Inceptive Axes: Vertical elements of cylinder. 
Points of Concentration: In upper portion of vertical elements. 
Illustrations: Figures 319, 320, 321, 327, 331, 332. 



{D) Zone of Enrichment: full surface of exterior. 
Full Type of Design: Free of formal conventionalized unit repeated 

Surface on each vertical element. The units may be juxtaposed or may 

Enrichment be connected by bands or similar links. 

Inceptive Axes: Vertical elements of cylinder. 

Point of concentration: In upper portion of vertical elements. 

Illustrations: Figures 322, 323, 324, 326, 328, 329. 

The reader should carefully consider the postulate and various 

divisions of Rule 7 and try to apply them to the material now under 

Troes of consideration. Acknowledgment is made for material supplied by the 

^Commercial Rookwood Potteries for Figures 288, 289, 292, 293, 294, 297, 298, 315 ; 

bottery 327 and 332; Newcomb Potteries, Figures 314, 316, 317, 318, 326; 

Teco Potteries, 329; Keramic Studio Publishing Company, 302, 307, 

308, 310, 312. 

INSTRUCTION SHEET 

Plate 51 illustrates the marginal surface enrichment of low cylindrical 
forms, with part surface enrichment of two higher forms. 



SUMMARY OF DESIGN STEPS 

(a) Draw primary mass: 

For square or rectangular areas draw square rectangle, etc. 

For shallow circular forms draw a circle. 

For low cylindrical forms draw a rectangle; subdivide this if desired by a 
unit of measurement into two horizontal divisions. 

For high cylindrical forms draw a rectangle; subdivide this if desired by a 
unit of measurement into two or three horizontal divisions. Rule 5e. 
(6) Design simple contour enrichment based upon these units of measurement, 
(c) Locate zone of enrichment. 
{d) Draw inceptive axes: 

For square or rectangular areas draw diameters, diagonals, or both. 
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For shallow circular forms draw radii of the primary circle; concentric 

circles for bands. 
For low cylindrical forms draw the elements of the underlying cylindrical 
form for extended borders or lines paralleling the top or bottom of the 
primary mass for bands. 
For high cylindrical forms draw inceptive axes similar to low cylindrical 
forms, 
(e) Locate points of concentration in these inceptive axes. 
(/) Determine manner and amount of surface enrichment. 
ig) Add leading lines and develop these into surface enrichment. 
(h) Make potter's working drawing, full size (See Plate 26). Add the necessary 

amount for shrinkage and otherwise prepare the drawing for potter's use. 
(t) Make a paper tracing of the surface enrichment for transfer to clay body 
and cut a zinc or tin template as a contour guide in building the form. 



SUGGESTED PROBLEMS 

Design a cider or chocolate set with appropriate surface enrichment. 
Design an architectural tile 6 in. by 9 in. for accenting a brick fireplace in 
the home. 



SUMMARY OF RULES 

Rule 9a. Surface enrichment of clay must be so designed as to be able to with- 
stand the action of heat to which all ware must be submitted. 

Rule 9b. Incised, pierced, and modeled decoration in clay should be simple 
and bold and thus adapted to the character of the material. 

Rule 9c. A border should not be located at the point of greatest curvature 
in the contour of a cylindrical form. The contour curve is of sufficient interest in 
itself at that point. 



REVIEW QUESTIONS 

1. Compare the surface enrichment of clay with that of wood. 

2. State a major requirement of a good pottery design. 

3. Give the broad divisions into which it is possible to divide the decorative pro- 

cesses of clay surface enrichment. 

4. Name and briefly describe eight methods of enriching the surface of clay. 

5. What precautions should be exercised with regard to the use of incised, 

pierced, and modeled decoration.? 

6. Should a border be placed at the point of greatest curvature of the contour.' 

Give reasons. 

7. Name method of classifying structural forms in clay into four groups. 

8. State problems and possible zones of enrichment in each group. Give 

reasons for choice. 

9. State type of design unit, conventionalized, natural or artificial forms, 

location of inceptive axis, points of concentration, and process for each 
zone of enrichment. 
10. What is an element of a cylindrical surface.' 



Chapter XIII 

SURFACE ENRICHMENT OF PRECIOUS METALS 

Small Flat Planes 



Chapter XII referred to clay as a free and plastic material adapted 
Base and ^^ ^ wide range of surface enrichment processes. Metal as a more 

Precious refractory material offers greater resistance to the craftsman and is 

Metals relatively more limited in its capacity for surface enrichment. As 

was the case in the consideration of contour enrichment for designing 
purposes, it is necessary in the consideration of surface enrichment 
to divide metal into two groups: precious and base metals. As the 
field of design in both base and precious metals is large, we shall con- 
sider the surface enrichment of precious metals only in this chapter. 
Following an order similar in character to that used in clay 
designing, problems in both base and precious metals may be divided 
Divisions into four classified groups as follows: flat, square, rectangular, or 

for irregular planes; shallow circular forms; low cylindrical forms; 

lEnrichment high cylindrical forms. Designs included in the first group, flat 
planes, comprise such problems as are typically represented by tie 
pins, fobs, rings, and pendants. The design problems presented by 
these examples are so important that it is wise to restrict this chapter 
to flat planes. 

Rule lOg. The inceptive axis should pass through and coincide 
with one axis of a stone, and at the same time be sympathetically related 
to the structure. 

Rule lOh. The position of the inceptive axis should be determined 
by: (1) use of the project as ring, pendant, or bar pin, (2) character of 
the primary mass as either vertical or horizontal in proportion. 

The semi-precious or precious stone is commonly found to be the 
point of concentration of these designs. The inceptive axes of tie 
pins, pendants, and fobs are generally vertical center lines because of 
the vertical positions of the objects when worn. The inceptive axes, 
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moreover, should pass through the point of concentration and, at the 
same time, be sympathetically related to the structure. Rings and 
bar pins are frequently designed with horizontal inceptive axes, so 
determined by their horizontal characteristics and positions. 

The point of concentration for tie pins, pendants, and fobs in 
formal balance, in addition to coinciding with the inceptive axis, is 
generally located above or below the geometric center of the primary 
mass. The point of concentration for rings and bar pins is placed 
in the horizontal inceptive axis and centrally located from left to 
right. 

As a step preliminary to designing, and in order that the enrich- 
ment may be conventionalized or adapted to conform to the require- 
ments of tools, processes, and materials, it is now imperative to become 
familiar with a number of common forms of surface enrichment in 
metal. There are eight processes frequently encountered in the 
decoration of silver and gold : piercing, etching, chasing or repousseing, 
enameling, inlaying, stone setting, building, carving. To these may 
be added planishing, frosting or matting, and oxidizing as methods 
employed to enrich the entire surface. Economy of material is 
of prime importance in the designing of precious metal and, particu- 
larly in gold projects, conservation of the metals should be an urgent 
consideration in all designs. 

Rule 10a. Designs in 'precious metals should call for the minimum 
amount of metal necessary to express the idea of the designer for two 
reasons: (1) good taste; (2) economy of material. 

A non-technical and brief description of each process follows. 
All designs in this chapter may be identified by referring to the process 
numbers after the figure description as 1, 3, 5; 2, 4, 6, corresponding 
to the key numbers on Plate 52. A design to be submitted to the 
craftsman should be a graphic record of technical facts in addition to 
good design, which requires that we should have an expressive 
technical means of rendering each process. The last column, on Plate 
52, indicates this rendering. In addition to this rendering each one 
of the eight technical processes has been carried through three design 
steps. 1. (first column, Plate 52) Planning the original primary 
mass, with its inceptive axis suggested by the structure and intended 
use. It passes through the point of concentration. 2. (second 



Inceptive 
Axes and 
Points of 
Concentra- 
tion 



Tsrpical 
Processes of 
Enrichment 



Economy of 
Material 



Evolution and 
Technical 
Rendering of 
Processes 



[162] 



5URFACLEriElCHtiE.MT OF 5MALL PR.IMARV MASSES in METAU WITH 
EVOLUTIOM AMD I2EHDE!S1H& OF EIGHT FTSOCE53E5 OF EMRICHMEMT • 

THE.PKlMAKYnAS5 COMTOUE EHRICHMETIT SURFACE EHeiCHnETIT 



1- PlEECin&- 



FI&-354-- 



a-ETCHlHG- 



3- CHASIHG • 



FIG-33T- 



F16i40 



4-EHAMELUne- 

Fl6-34-b 



I 

i 



i 



I 



I 

i 

— j — 



#^) 



^ 



FIG- 335- i Ll-'r 



y, 



;^ 



FIG- 336 



FlG-33a- 






FlS-339 




FlG-341; 



m 



FlS34a 






r 



F1G344- 



ffl .^(M) 



«.^' 



3iriLAViMe ■ _i ^^. 

nG-34e 



3 



FI&-34T 



•1 r 



-4 ' 

_^ Fl&34«[ 



e-STOME- 
SETTIMG 



7- BUIUDIHG • 



SCAt?virie 



ns- 34-s - 



r 



FIG -350 




F1&-351 






~i 



:i — c<£,i> o] — 




Fie.- 35a- 



FIG- 555- 



FIG-S53- 
R&--356 



Fie- 35"4-- 




FIG- 



HOTE : PEOCESS-^ is PEEFEKAB1.V KEHDERE-D im tex-^peea- 



351- 
CO LOIS. 



Plate 52 



[163] 

column, Plate 52). The division of the primary mass into zones of 
service and enrichment with the suggestion of the leading lines which, 
at some points, are parallel to the contours and lead up to the point 
of concentration. The contours in this column have, in several 
instances, been changed to add lightness and variety to the problem. 
3. The last step (column three, Plate 52) shows the design with 
graphic rendering suggestive of the completed process. 

Technical Processes and Methods of Illustrating Same 

IN a Design 

1. Removal of design unit or background by means of the 
jeweler's saw. Bridges of metal should be left to support firmly Piercing 
all portions of the design. Test this by careful study of the design. 
Rendering — shade all pierced portions of the design in solid black. 
Slightly tint portions of the design passing under other parts. Illus- 
tration, Figure 336. 

Rule lOj. All surface enrichment should have an appearance of 
compactness or unity. Pierced spots or areas should be so used as to 
avoid the appearance of having been scattered on the surface without 
thought to their coherence. 

2. Coating either design or background with an acid resistant, 

to be followed by immersion of the article in an acid bath. Allow Etching 
the unprotected portion to be attacked and eaten by the acid to a 
slight depth. Rendering — slightly tint all depressed or etched parts 
of the design. Illustration, Figure 339. 

3. The embossing and fine embellishment of a metal surface by 

the application of the hammer and punches. The work is conducted Chasing or 
mainly from the top surface. Rendering — stipple all parts of Repouss6ing 
the background not raised by the process. Chasing should seem an 
integral part of the background and not appear stuck upon it. Illus- 
tration, Figure 342. Rule 10k. 

4. A process of enameling over metal in which the ground is cut 
away-into a series of shallow troughs into which the enamel is melted. Enameling 
Exercise reserve in the use of enamel. Over-decoration tends to (Champleve) 
cheapen this valuable form of decoration. Rendering — shade the 

lower and right-hand sides of all enameled areas to suggest relief. 
Illustration, Figure 345. If possible render in tempera color. 



[164] 



- SURFACE. ENieiCHtiEhT OF 5fiALL PRIMARY nA.=)5t;5 |M Fi^EC10U5 METAL 
COriTaUR. AHD 50KF/\CE. EMt^lCHMtnT OF FLAT PUAMES 

PirlS A"D BKOOCHE& 

VERTICAL IHCE.PTIVE AXE-5- 







£8 »> 

FIC-.-55&-5- FlC-ii59-6 FIG 5&0-6 FlGiei-e FI6-562-6-7- n6i6i-67- FI&-364-6T 



DtSl&MED B-< THE 
STUnEHTS OF MIL- 

tQLLEGt- 




FlC-1-365-6-1 



FIC-.-366-6-SOR7 F16i6T-6-l- 





FI6- 36S- 6I-7- FIC-i-369-6-1-8- FI&- 3TO - 6 " \ • i 

HOKIZ.QMTAL IMCEF'TIVE. AX.E5 





F1&-31I-&- 1-8 



FI&-3-rZ -6-3-6 

DE5IGr(E.D &Y MISS tDN^ HOWARD 

uni- OF- W1.5- 



Plate 53 



[165] 



Rule lOi. Caution should be exercised with regard to the use of 
enamel. Over-decoration by this material tends to cheapen both process 
and design. 

Rule lOl. The lanes or margins between enameled spots should be 
narrower than the lane or margin between the enamel and the contour 
of the primary mass. 

5. The process of applying wire, etc., to an incision on metal 
either by burnishing or fusing the metal into the cavities. Rendering 
— tint the darker metal or, if possible, render in color. Illustration, 
Figure 348. 

6. An enrichment of the surface by the addition of semi-precious 
or precious stones. Other enrichment is generally subordinated to 
the stone which then becomes the point of concentration. All 
enrichment should lead toward the stone. Small stones may, how- 
ever, be used to accentuate other points of concentration in surface 
enrichment. Rendering — shade the lower and right-side of the stone 
to suggest relief. Pierced subordinate enrichment should be shaded 
in solid black. A concentric line should be drawn outside of the 
contour of the stone to designate the thin holding band, or bezel, 
enclosing the stone on all sides. Illustration, Figure 351. 

Rule lOd. Surface enrichment should at some point parallel the 
contours of both primary mass and point of concentration, especially 
whenever the latter is a stone or enamel. 

Rule lOe. In the presence of either stone or enamel as a point of 
concentration, surface enrichment should be regarded as an unobtrusive 
setting, or background. 

Rule lOf. Stone or enamel used as a point of concentration should 
form contrast with the metal, either in color, brilliancy, or value, or all 
three combined. 

7. The process of applying leaves, wire, grains, and other forms 
of surface enrichment to the plane of the metal. These may after- 
wards be carved or chased. Rendering — shade the lower and 
right-hand hues; slightly tint the lower planes of the metal. Illus- 
tration, Figure 354. 

8. The process of depressing or raising certain portions of the 
metal surface by means of chisels and gravers. By the use of these 
tools the surface is modeled into planes of Ught and shade, to which 
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Figure 372a.— Tie Pins 
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interest is added if the unaggressive tool marks are permitted to remain Carving 
on the surface. Rendering — shade the raised and depressed portions 
to express the modeUng planes. As this is a difficult technical pro- 
cess the designer is advised to model the design in plastelene or 
jewelers' wax first. Illustration, Figure 357. 

Rule 10k. Built, carved, and chased enrichment should have- the 
higher planes near the point of concentration. It is well to have the 
stone as the highest point above the primary mass. When using this 
form of enrichment, the stone should never appear to rise abruptly from 
the primary mass, but should be approached by a series of rising planes. 

9. The process of smoothing and, at the same time, hardening 
the surface of the metal with a steel planishing hammer. The ham- Planishinj 
mer strokes give an interesting texture to the surface which may be 
varied, from the heavily indented to the smooth surface, at the will 
of the craftsman. The more obvious hammer strokes are not to be 
desired as they bring a tool process into too much prominence for 
good taste. Rendering — print desired finish on the drawing. 

10. A process of sand blasting or scratch brushing a metal 
surface to produce an opaque or "satin" finish. Rendering — sim- Frosting 
ilar to planishing. 

11. A process of darkening the surface of metal by the application 
of chemicals. Potassium sulphite will supply a deep, rich black to Oxidizing 
silver and copper. Rendering — see Planishing. 

The eleven processes mentioned above are among those which, 
by recent common practice, have become familiar to the craftsman 
in precious metals. While they do not cover the entire field, they 
at least give the beginner an opportunity to design intelligently in 
terms of the material. 

Plate 53 is mainly the enrichment of the flat plane by the addition 
of semi-precious stones (process six) . Whatever surface enrichment 
is added to this design becomes dependent enrichment and quite 
analogous to dependent contour enrichment, Plate 29, inasmuch as 
it has to be designed with special reference to the shape and character 
of the stone. Figures 358 to 363 are examples of dependent contour 
enrichment; Figures 364 to 371 are examples of dependent surface sirfT^ ^^^ 
enrichment. Figures 358 to 367 are based upon veHical inceptive Enrichment 
axes as appropriate to their intended service.- The point of con- for Pins 
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centration may be located at practically any point on this inceptive 
axis, provided the major axis of the stone coincides with the inceptive 
axis. The best results are obtained by placing the stone a little 
above or below the exact geometrical center of the primary mass. 

Figures 368 to 372 show articles based upon a horizontal inceptive 
axis. The stone, in accordance with formal balance, is in the geo- inceptive 
metric center from left to right. One notices the important fact that Axes 
the surface enrichment must bring the stone and contour together for Pins 
in sympathetic relation and, at the same time, be related to both 
stone and contour. This again brings out the meaning of dependent 
surface enrichment. The contour enrichment is to be kept as simple 
as possible and the interest concentrated upon the surface enrichment. 
The accentuation of both surface and contour enrichment in a single 
design marks the height of bad taste in design. 

Rule 10b. Contour and surface enrichment should never appear 
to compete for attention in the same design. 

Plate 54 shows flat planes, the service of which suggests vertical 
inceptive axes. Figure 380 is noted as an exception to this vertical Fobs 
inceptive axis as it possesses a vertical primary mass but with radial 
inceptive axes. The interesting manner by which the dynamic 
leaves of the outer border transmit their movement to the inner 
border, which in turn leads toward the point of concentration, is 
worthy of attention. The points of concentration in other designs 
on this plate are all contained in the vertical inceptive axes. 

Plate 55, at first thought, would seem to fall under the classi- 
fication of low cylindrical forms but when reference is made to Figure Rings 
385 it is readily seen that the ring has to be first developed as a flat 
plane, to be afterwards bent into the required form. Care should be 
taken to keep the design narrow enough to be visible when the ring 
is in position on the finger. 

The long horizontal band of the ring supplies the motive for the 
horizontal inceptive axis as a common basis or starting point for a 
large number of designs. If the designer so desires, the vertical 
axis of the finger is authority for an elliptical stone to be placed with 
its major axis as a vertical line in harmony with the finger axis. In 
any instance the designer seeks to lead the eye from the horizontal 
portion of the ring (the finger band) toward the point of concentra- 
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Figure 390a. — Rings 



tion (the stone), by means of surface enrichment. A long sloping 
contour curve helps, as a transition line in the boundary, to carry 
the attention from the stone to the finger band. A great number of 
devices are used to complete a similar transition in the surface 
enrichment. Figure 390a. Too much piercing weakens the struc- 
ture, and it is therefore to be avoided. 

Plate 56 suggests some vertical flat planes for pendants. While 
no definite rule can be stated for the location of the stone, from past 
experience, it is easier for beginners to place the stone on the vertical 
inceptive axis slightly above the geometric center of the primary 
mass. Figures 391 to 395. A design thus formed is less likely to 
appear heavy, although there is nothing arbitrary about the 
suggestion. 

Rule 10c. Parts of a design differing in function should differ in 
appearance but be co-ordinated with the entire design. 

In pendant design the surface enrichment generally carries the 
attention from the contour of the pendant to the stone, thus insuring 
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unity at this point, while the contour Hnes often lead the attention Pendants 
from the pendant to the chain. The eye should move in unbroken and Chains 
dynamic movement from pendant to chain. The chain may have 
points of accent designed to vary the even distribution of the links. 
These accents are frequently composed of small stones with surface 
enrichment sympathetically designed in unity with pendant, chain, 
and stone. Figure 401 shows examples of this arrangement and 
similarly the need of a horizontal inceptive axis to harmonize with the 
length of the chain. These small accents are quite similar in design 
to bar pin motives. 

Rule 10m. Transparent and opaque stones or enamel should not 
he used in the same design. 

For the designer's purposes we may consider two kinds of stones, 
the transparent and the opaque. These should not be mixed in one Relation 
design. The most favorable stones are those forming contrasts of Stones 
of value or brilliancy with the metal as, for example, the amethyst, to Metal 
lapis lazuli, or New Zealand jade, with silver; or the dark topaz, or 
New Zealand jade, with gold. Lack of these contrasts gives dull, 
monotonous effects that fail to make the stone the point of concen- 
tration. Figure 467. These effects may be partially overcome by 
frosting, plating, or oxidizing the metal, thus forming stronger con- 
trasts of value 



INSTRUCTION SHEET 

Plates 52 and 57 are representative of the steps, processes, and problems 
tor school use. 



SUMMARY OF DESIGN STEPS 

(a) Draw the primary mass. 

(6) Locate the inceptive axis in this primary mass with its direction determined 
by the ultimate use or position of the primary mass and its general shape, 
(e) Locate zone of enrichment. 

(d) Locate point of concentration in the zone of enrichment and in the inceptive 

axis. 

(e) Design simple contour enrichment. 

(/) Design leading lines in sympathy with the contour and leading toward 

the point of concentration. 
{g) Elaborate the leading lines in sympathy with the material, the type of 

enrichment, the contours, and the inceptive axis. 
{h) Render in the technical manner suggested by Plate 52, dimension the 

primary mass, and otherwise prepare the drawing for shop use. 
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Figure 402. — Pendants 
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SUGGESTED PROBLEM 

Design a built-up ring using an elliptical cabuchon cut stone as the point of 
concentration. The inceptive axis is vertical. 



SUMMARY OF RULES 

Small Flat Planes 

Rule 10a. Designs in ■precious metals should call for the minimum amount 
of metal necessary to express the idea of the designer for two reasons: {1) good 
taste; (2) economy of material. 

Rule 10b. Contour and surface enrichment should never appear to compete 
for attention in the same design. 

Rule 10c. Paris of a design differing in function should differ in appearance 
but be co-ordinated with the entire design. 

Rule lOd. Surface enrichment should at some point parallel the contours of 
both primary mass and point of concentration, especially whenever the latter is a 
stone or enamel. 

Rule lOe. In the presence of either stone or enamel as a point of concentration, 
surface enrichment should be regarded as an unobtrusive setting, or background. 

Rule lOf. Stone or enamel used as a point of concentration should form 
contrast with the metal, either in color, brilliancy, or value, or all three combined. 

Rule lOg. The inceptive axis should pass through and coincide vjith one axis 
of a stone, and at the same time be sympathetically related to the structure. 

Rule lOh. The position of the inceptive axis should be determined by (1) use 
of the project as ring, pendant, or bar pin, (2) character of the primary mass as 
either vertical or horizontal in proportion. 

Rule lOi. Caution should be exercised with regard to the use of enamel. Over- 
decoration by this material tends to cheapen both process and design. 
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Rule lOj. All surface enrichment should have an appearance of compactness 
or unity. Pierced spots or areas should be so used as to avoid the appearance of 
having been scattered on the surface without thought to their coherence. 

Rule 10k. Built, carved, and chased enrichment should have the higher planes 
near the point of concentration. It is well to have the stone as the highest point 
above the primary mass. When using this form of enrichment the stone should 
never appear to rise abruptly from the primary mass, but should be approached by a 
series of rising planes. 

Rule 101. The lanes or margins between enameled spots should be narrower 
than the lane or margin between the enamel and the contour of the primary mass. 

Rule lOm. Transparent and opaque stones or enamel should not he used in the 
same design. 

Postulate. — The design should conform to the limitations and requirements 
of tools, processes, and materials, and .should be durable and suitable for service. 



REVIEW QUESTIONS 

1. What is often used as a, point of concentration in the surface enrichment 

of precious metals.' Why? 

2. State direction of the inceptive axis for problems similar to: (a) tie pins, 

(6) pendants, (c) fobs, {d) rings, (e) bar pins.' Why? Under what 
grouping of planes may they be placed? 

3. State the relation between the point of concentration and the inceptive axis. 

4. Give three steps in the design evolution of surface enrichment for small 

flat planes. 

5. Describe briefly eleven decorative processes for the surface enrichment 

of precious metals with the technical rendering of each. 

6. Illustrate examples of dependent contour and dependent surface enrichment 

of precious metals. 

7. Where should a stone in a design similar to a pin or brooch be placed with 

reference to the inceptive axis and the geometric center of the primary 
mass? 

8. Illustrate manner of planning primary mass, inceptive axis, point of con- 

centration, contour, and surface enrichment of: (a) pins, (6) fobs, 
(e) rings, (d) pendants and chains. 

9. State the relation of stone or enamel to metal. 

10. What rule should govern the amount of metal used in a design? 

11. State the objection to a design with contour and surface enrichment equally 

elaborated. 

12. Is it possible to vary the design motive of a chain from that of a pendant? 

Why and how? 

13. Give illustration and requirements of a good design in champleve enamel. 

14. What precautions should be exercised in designing pierced enrichment? 

15. What rules should be observed in designing a built-up or carved design? 
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Chapter XIV 

SURFACE ENRICHMENT OF LARGE PRIMARY MASSES 
IN BASE AND PRECIOUS METALS 



The surface enrichment of small, flat primary masses treated in 
Chapter XIII emphasized the designer's tendency for full surface 
enrichment of small areas. Such treatment has proved satisfactory 
because the eye can readily and immediately observe and comprehend 
or assimilate an enrichment upon a small area. For larger enriched 
areas considered in this chapter, full surface enrichment becomes a 
questionable policy for the following reasons. 

It is true that the old time craftsman with consummate skill fully 
enriched large surfaces, but two factors interfere with this mode of 
treatment today. The first factor is the decidedly practical nature 
of the problem. The service to which the modern industrial project 
is put interferes with the use of full surface enrichment. The second 
is the lack of skill on the part of the modern amateur designer. It is 
a sound policy to avoid the ornateness that frequently accompanies a 
large and unskillfuUy planned area. In place of this, we should 
limit the enrichment of large masses to a few salient areas which 
are well related to the structural lines. 

Rule lib. Conservative application should mark the use of surface 
enrichment of large masses. Its use should: (1) lighten or soften neces- 
sarily heavy construction; (2) support or apparently strengthen good 
structure; (3) add interest to large unbroken and uninteresting surfaces. 

These salient areas should determine the surface enrichment 
appropriate to the structure, so that the enrichment: (1) will lighten 
or soften necessarily heavy construction as in Figure 403; (2) support 
or apparently strengthen good structure. Figure 413; (3) add interest 
to large unbroken or otherwise uninteresting surfaces as illustrated 
in Figure 405. To aid in producing the desired results, we have the 
technical processes mentioned in Chapter XIII as follows : ( 1 ) Piercing ; 
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Figure 406a. — Mainly Objects Designed to be Seen from Above 

(2) Etching; (3) Chasing; (4) Enamehng; (5) Inlaying; (6) Stone- 
setting; (7) Building; (8) Carving; (9) Planishing; (10) Frosting; 
(11) Oxidizing. On the plates for this chapter, the figure generally 
following the cut number refers to the process, as: Figure 446, 3. 

Surface Design Evolution 

Rule 11a. The preliminary steps toward surface enrichment should 
he thought out before they are drawn. 

A designer will be materially helped if he devotes a few moments 
of thought to his design problem before he applies the pencil to the 
paper. In the end the time given to thinking out his problem will 
gain for him both increased excellence of design and rapidity of 
execution, provided his thinking is systematic. A sequential order 
of points to be observed is given below. The object of systematic 
thought is to form a mental picture of the enrichment to be in full 
accord with the materials and construction and to be sympathetically 
related to the structural axes and to the contours. The unenriched 
mass has been designed and we are now ready for the consideration of 
surface enrichment in the following order. 
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(a) Placing the Zone of Service. 
1. Where is the zone of service? 

(6) Classification of Form. 

1. Is the object flat, shallow and circular, low and cylindrical, 
high and cylindrical? 



Svmunary of 
Steps in 
Surface 
Enrichment 



(c) Placing the Zone of Enrichment. 

1 . Is the enrichment to be seen from above or from the side ? See 
Figure 406a. 

2. What point of the structure suggested by the form needs 
surface enrichment? Is it the primary mass, appendages, terminals, 
links, or details ? Let the area selected become the zone of enrichment. 

(d) Amount of Enrichment. 

1. Will the enrichment cover the full surface, part surface (center 
or margin), or accented outline? 

(e) Location of Inceptive Axis. 

1. Is the zone of enrichment associated with a square, rectangle, 
hexagon, or irregularly shaped flat plane, circular or cylindrical 
surface? Figure 470. 

2. How should the inceptive axis be placed in the zone of 
enrichment to harmonize with the structural forms suggested by 
1 (e) and the point from which it is viewed 1 (c) ? See the violation 
of this latter point in Figure 439. Presumably this inceptive axis 
will be a vertical center line, horizontal center line, diagonal, diameter, 
radius, the element of a cylinder, or a dynamic curve for a free border. 



(/) Point of Concentration. 

1. Where should the point of concentration be located upon 
the inceptive axis? 



Surface 
Enrichment 



(g) Unison of Enrichment and Materials. 

1. What decorative process will be adaptable to service, the 
material, and the contemplated design? 



[182] 

■5UEFACE EMEICHMEnT OF LftEGE PEIHAliT HASSeS IM BASE ntTALS 
• TEeATMEHT OF FLAT AMD SEMI- FLAT 5U12FACE5 • 




cooeTES"r OP scMoou arts magazume 

F16 • 407 • l-^:-- f IG-408- FI6-409- 

• MAIMLY TEemnAL EnEICfineMT • 



FIG -410 -A-- 




FI6-414- 



FI6-4-IS • 



/ 'QUE^TIOnABLE ' 

FIG ■416- PEACOCIC HOTIVC APPUeD-2- 



Plate 59 



Courtesy of P. and F. Corbin 



183 



(h) Type of Units. 

1. What design units are suited to the process selected in (g), 
appropriate to the texture and structural lines of the form to be 
enriched and to its ultimate service? Choice may be made from 
nature, geometric pattern, or historic ornament. 

The above points may all be thought out. Now, with some assur- 
ance, the designer may take his pencil and begin to draw the units 
in their proper position upon or about the inceptive axis with the 
point of concentration correctly placed in position in the inceptive 
axis. Rules and suggestions for this execution have been previously 
given. 



Summary of 
Steps in 
Surface 
Emichment 



(i) Designing of the Units. 

1. How should the units be drawn to be in harmony with the 
inceptive axis, the contours, and to each other.'' 

The above points of approach to surface enrichment represent 
a logical reasoning process which supplies a line of sequential and 
developmental pictures that will reduce to a minimum the element 
of doubt and fog through which the average designer approaches 
his problem. The steps will, in time, become practically automatic 
and may be thought out in a surprisingly short period of time. 

Rule lie. The type of design unit for large masses should be bolder 
than similar designs for small primary masses. 

As may be expected from briefly considering the illustrations for 
this chapter as compared with those for small primary masses. 
Chapter XIII, it is seen that the units for base and precious metals 
are larger and bolder than those used for smaller masses. The more 
effective designs are those whose appropriateness, simplicity, and 
correct structural proportions and relations appeal to our sense of 
fitness and beauty. 

Figures 403, 404, and 406 are composed of projects designed 
mainly on vertical inceptive axes or center lines. The freely balanced 
natural units in Figure 403 have the zone of enrichment in the upper 
portion of the appendage (handles), and the point of concentration 
in the upper portion of the zone of enrichment. Formal symmetrical 
balance controls the placing of enrichment in Figure 404. Initial 
letters, through lack of consideration of design principles, are fre- 
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quently misplaced on masses with little or no consideration given 
to their mass relations with the structural contours. As a contrast 
to this, notice the carefully considered relations between the letter 
W on the tea strainer in Figure 404 and its adaptation to the con- 
tours of the appendage. The stone enrichment on the handle of 
the paper cutter in Figure 404 in no way interferes with its use as a 
cutter and is therefore appropriate as surface enrichment. 

The pierced enrichment of the silver box in Figure 405 contains 
vertical and horizontal lines which bring the decorative human 
figures into harmonious relation with the structural contours. Figure 
406 shows both formal and free balance with center and full surface 
zones of enrichment. C and D could have been improved by a 
more strongly marked point of concentration which would have 
added more character to the designs. 

In Chapter VIII, the contour terminal enrichment problem was 
described at some length. Many illustrations on Plates 58, 59, and 
60 are, in a way, similar in their type of surface decoration, which is 
termed surface terminal enrichment. The "happy ending" men- 
tioned in Chapter VIII as a suitable means of terminating the contour 
of a long primary mass or appendage may be similarly treated by 
suitable surface enrichment, particularly shown in Figures 403, 404, 
407, 408, 409, and 410. The terminal is quite common as a zone 
of enrichment. 

It is readily seen that when surface enrichment is the prevailing 
decorative theme it becomes necessary to subordinate contour 
enrichment to it, Rule 10b, otherwise the strife for dominance 
arising between these two forms of enrichment will lead to poor and 
ornate design. Figure 417. Whatever contour enrichment is used 
must be chosen to accord with the surface enrichment. Rule lOd, as 
noted in the preceding figures and in Figure 411. Here we find the 
closest connection, as the chased forms of the surface at many points 
merge into the contour. Thus surface and contour are bound to- 
gether in unity with the surface enrichment, which maintains its 
dominance throughout. 

The simple and dignified treatment of the fire set in Figure 413 
is synonymous with the finest type of enrichment for service and 
beauty. Rule lib. The peacock motives of Figures 414 and 415 



Large Flat 
and Semi- 
flat Surfaces 
in Precious 
Metal, 
Plate 58 



Flat and 
Semi-flat 
Surfaces in 
Base Metal, 
Plate 59 



Contour 
Versus 
Surface 
Enrichment 



[186: 



Surface 
Enrichment 
of Hardware, 
Plate 60 



Historic 
Ornament 
Applied to 
Period Hard- 
ware Design 
Door Plates 



are applied to the desk set. The motives as used in this case are 
generally well adapted to their respective areas and inceptive axes. 

Rule llf. Repulsive forms should not he introduced into surface 
enrichment. 

Figure 417 is a typical example of over-ornamentation with the 
surface and contour enrichment struggling in deadly conflict for 
prominence. In the combat, the natural structural axis has been 
totally neglected for irrelevant and disconnected ornament. Figure 
418 illustrates correctly related surface ornament, with a dominance 
of the latter form, Rule 10b. Figure 419 represents a type of dec- 
oration presumably roughened to meet the needs of service. It 
proves, however, to be unpleasant to the touch and unnecessary as 
the plain knob is preferable in every way. The naturalistic snake 
motive of Figure 421 is repulsive to many people; this and similar 
decorative motives should be avoided in preference to the more 
conventionalized pattern of Figure 422, Rule 1 If. 

Rule lie. Two periods of historic ornament should not be introduced 
into the same design. 

It is impossible to close these chapters without reference to the 
influence of the great schools of architectural history upon contem- 
porary design. There is a growing tendency for manufacturers to 
use period patterns in house decorations which correspond to the 
design of the building. A Colonial building frequently calls for 
Colonial hardware, a Gothic church for corresponding surface enrich- 
ment of that period. 

As introductory illustrations. Figure 423 stands as a simple 
example of accented (beveled) contour while Figure 424 has been 
accented with reminiscent moulding appropriate to Colonial archi- 
tecture. They might, however, be used with many simply designed 
articles of furniture. From this slight indication or portion of a 
style, we have a more pronounced beginning in Figure 425 with its 
clearly marked Greek egg and dart ornamental border. The acan- 
thus leaf of the Byzantine school, Figure 426, changes to the geometric 
arabesques of the Moorish school in Figure 427. The Gothic arch, 
cusps, and quatref oil of Figure 428 are changed to the classic acanthus 
foliage of the French Renaissance period. Figure 429. Figures 
430 and 431 are later developments of the Renaissance. The heavily 
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enriched Flemish pattern completes our illustrations of the use of 
past forms of ornamentation applied to modern designs. Only a 
small number from a rapidly enlarging field of period design are 
shown. 

With circular plates and trays, the enrichment normally takes the 
form of a border (marginal enrichment), with the inceptive axes or 
center lines of the repeated units radiating from the center of the 
circle. Figures 433, 435, 436, 437, 438, and 439. An elliptical 
form frequently calls for handles and terminal enrichment as shown 
by Figure 434. 

Both Figures 437 aiid 438 have divided points of concentration 
and would be materially improved by the omission of the center unit 
A. The small tree used as a connecting link in the border of Figure 
437 should be reversed, as it now possesses a motion or growth con- 
trary to the larger tree units. The contour enrichment in Figure 438 
could well be omitted or moved around to support the surface enrich- 
ment. The pierced enrichment A, Figure 439, is incorrectly used 
as it is not designed to be seen from above, the normal viewpoint 
of the tray. The design should have been based upon the horizontal 
axis of the project similar to Figure 439 at B. 

Differing from the shallow plate, with the increased height of 
the low cylindrical forms of Plate 62, there now develops the possi- 
bility of enriching the sides of this class of project: a zone of enrich- 
ment not readily accessible in the shallow plate form. In addition to 
the sides there remain the appendages, quite capable of carrying 
enrichment to advantage. One should control the zone of enrichment 
in such a manner that the attention will not be equally drawn to both 
appendage and primary mass. Two points of enrichment, both 
calling for equal attention, divide the interest in the problem, and 
cause a lack of unity or oneness. 

Rule lid. The eye should he attracted to one principal zone of 
enrichment, whether located upon the primary mass, appendage, 
terminals, links, or details. All other zones should be subordinate 
to this area. 

Enrichment upon the appendages may be found in Figures 440 
441, 442, 445, and on the upper portion of the straight sides of the 
primary mass in Figures 443 and 444. The decorative units com- 
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posing the border on these straight sides are designed upon the 
vertical element of the underlying cylindrical form as the inceptive 
axis. The enrichment for the appendage is well related to the 
contour of that member and is commonly based upon the center hne 
of the appendage. 

The principles of enriching these higher cylindrical forms in many 
ways closely parallel those which govern the lower cylindrical forms. 
The inceptive axes of the decoration on the two vases of Figures 
446 and 447 may be readily analyzed as vertical elements of the 
cylinder. Figures 448 and 449 are quite rare exceptions of the accen- 
tuation of the vertical lines of the cylinder. Horizontal bands 
similar to Figures 444 and 447 are more common interpretations of 
cylinder enrichment. Figure 450 marks a successful combination 
of two dissimilar materials with the shade (appendage) as the dom- 
inating enriched member. Rule 10c. 

The small chased bosses used as enrichment in Figure 452 are 
re-echoed on the several pieces of the set which binds them into 
collective unity. The top portion of the primary mass seems to need 
some form of enrichment, as the contour adds little to the beauty of 
that part. The symbol X could have been better located by being 
moved to that place. The point of concentration should be placed 
in the upper portion of a large mass whenever that arrangement 
is possible. 

It is in every way desirable that all designs should be executed 
full size and in full accord with the requirements of a shop working 
drawing. In addition the technical rendering suggested in Chapter 
XIII should be carefully used in each drawing. 
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INSTRUCTION SHEET 

Plates 68 and 72 show problems suitable for class presentation, 
of development is similar to that presented on Plate 52. 



The method 



SUMMARY OF DESIGN STEPS 

(a) Draw a primary mass with reference to its proper grouping as follows: 
For flat areas draw square, rectangle, etc. 
For shallow circular forms draw a circle. 

For low cylindrical forms draw a rectangle with horizontal proportions. 
For high cylindrical forms draw a rectangle with vertical proportions. 
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(6) Locate zone of service. 

(c) Locate zone of enrichment: appendages, terminals, margins, full sur- 

face, etc. 

(d) Determine amount of enrichment. 

(e) Locate inceptive axes. 

(/) Place point of concentration in the inceptive axis where it traverses the 
zone of enrichment. 

(g) Select the decorative process suited to the material and contemplated 
motive. 

(A) Draw leading lines toward the point of concentration. 

(i) Draw conventionalized design motives based upon the leading lines, con- 
verging toward the point of concentration. ; Vary the contours to be 
sympathetically related to these design motives, provided such variation 
of the original primary mass is necessary to complete unity. 

(j) Add additional views, dimension, and otherwise prepare the drawing for 
shop use. 



SUGGESTED PROBLEM 

Design a copper nut bowl and spoon. Enrich with a chased border appro- 
priate to the subject. Enrich spoon, using fitting method of enrichment. 
The bowl and spoon should have a harmonious relation. 



SUMMARY OF RULES 
Surface Enrichment of Large Primary Masses 

Rule 11a. The preliminary steps toward surface enrichment should be 
thought out before they are drawn. 

Rule lib. Conservative application should mark the use of surf ace enrichment 
of large masses. Its use should: (1) lighten or soften necessarily heavy construction; 
(2) support or apparently strengthen good structure; (3) add interest to large 
unbroken and uninteresting surfaces. 

Rule lie. The type of design unit for large masses should be bolder than 
similar designs for small primary masses. 

Rule lid. The eye should be attracted to one principal zone of enrichment, 
whether located upon the primary mass, appendage, terminal, links, or details. 
All other zones should be subordinate to this area. 

Rule lie. Two periods of historic ornament should not be introduced into the 
same design. 

Rule llf. Repulsive forms should not be introduced into surface enrichment. 



REVIEW QUESTIONS 

Contrast the method of enriching large and small areas of base and precious 
metals. Illustrate. What is the character of surface enrichment for 
large areas? 

Name three essentials to good surface design for base and precious metals. 
Illustrate each. 
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3. Give nine steps necessary for the complete evolution of surface enrichment. 

4. Name method of classifying the structural forms of metal into four groups. 

How does this compare with the classification of clay forms? 

5. Between which two groups does the transition from a horizontal to a vertical 

primary mass occur.' 

6. Is there a perceptible change in the surface enrichment paralleling this 

change in proportions of the primary mass? 

7. In which group or groups is the relation between surface and contour 

enrichment closest? 

8. Give the characteristics of surface enrichment designed for flat or semi-flat 

planes. 

9. State the value of the terminal as an enrichment zone. 

10. Discuss common errors in the surface enrichment of hardware and their 

correction. 

11. In what manner does historic ornament influence industrial design? Why? 

12. Give characteristics of surface enrichment designed for, (a) large, shallow 

circular forms; (b) large, low cylindrical forms; (c) large, high cylindrical 
forms. 

13. How does the point from which the article is to be seen affect the character 

of the design? 



Chapter XV 



COLOR: HUE, VALUE, AND CHROMA; STAINS 



In the previous chapters we have developed problems dealing 

Need of with proportions, contours, and surface enrichment. The use of 

Harmonious color, particularly in surface enrichment, is equally important 

Color inasrnuch as its use is often necessary to bring the project, as for 

example a piece of furniture, into harmony with the surroundings 

which furnish its final color environment. The incorrect use of color 

may seriously mar a project otherwise correctly designed in line and 

form, and may also weaken its influence in a particular setting. 

While there are a number of excellent systems of color notation. 
Use of Color it is well to bear in mind that a color system, however excellent, is a 
Systems good servant but a poor master. It is nevertheless considered as 

essential to have a definite knowledge of some systematically devel- 
oped color system in order that we may methodically apply color 
to the structural form with some degree of certainty. 

For rendering drawings of problems involving the use of color 
it is suggested that the beginner use the tempera, or opaque colors 
now on the market. These colors readily adapt themselves to the 
average problem, while their rich hues are more successful than those 
produced from the ordinary water colors. Tubes of cobalt blue, 
ultramarine, light chrome yellow, vermilion, emerald green, crimson 
madder, black, and white will serve to solve the problems demanded 
by this chapter. 

White is used to lighten and black to darken the pigments, which 

Application should be mixed with water to the consistency of cream, and applied 

of to cover well the surface of the paper. One should guard against 

Pigment a thin, transparent wash, as the desired effect is a velvety opaque 

and evenly tinted surface only possible with the thick application 

of color. The pigment will dry out about one-quarter lighter than 

when first applied. The usual school color box of three pigments is 

useful for rendering wood stains. These pigments may be used in 
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thin flat washes and will exhibit a transparent effect analogous to the 
effect of a wood stain. The natural color of wood may be first 
represented and, when dry, followed by a second thin wash of the 
hue of the wood stain. 

Lacking as we are in a definite color nomenclature or standards, 
it now becomes necessary to describe the processes and define the 
terms necessary to the designer. 

Hue is the technical name for color; a change of color means a 
change of hue. For the designer's purposes we will select twelve 
equally graded colors or hues from the spectrum and term them 
standard hues. Each hue will have twenty-seven modifications or 
gradations, which is a suflicient number for our purpose. These 
gradations are to be graphically recorded by and contained in a 
diagram to be known as a hue rectangle. There are twelve of these 
rectangles, one for each of the selected hues, and they are found 
arranged in sequence in Figure 454. 

By referring to Figure 455, it is seen that the twelve selected 
standard hues are represented at what is termed Jull chromatic 
intensity, which, to the designer, means hues of the full strength of his 
color pigment. This is far short of the true color intensity of the 
spectrum, but for industrial arts purposes these hues are strong 
enough to serve as standards for comparison and classification. 
The hues should be evenly graded from red at the left to red violet 
at the right without noticeable unevenness in the gradations. Red 
violet is the link which connects the right end with the left, thus 
completing the circuit of the twelve hues. The following pigment 
table gives name and symbol of various hues. 



HUES 


PIGMENTS 


VALUES 


SYMBOLS 


Red 






R-HD 


Orange red 


Crimson madder and vermilion 

Vermilion and light chrome yellow .... 
Vermilion and light chrome yellow .... 
Pure light chrome vellow. 


Middle 


OR-M 




0-LL 


Orange yellow 


Light 


OY-L 


Yellow 


Hieh lieht 


Y-HL 


Yellow green 


Light chrome yellow and emerald green 
Pure emerald green 


Light 


YG-L 


Green 


Low light 


G-LL 




Emerald green and cobalt blue 

Pure cobalt blue 


Middle 


GB-M 


Blue 




B-HD 


Blue violet 


Ultramarine and crimson madder 

Ultramarine and crimson madder 

Ultramarine and crimson madder 


Dark 


BV-D 


Violet 




V-LD 


Red violet 


Dark 


RV-D 
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It now becomes imperative to locate each standard hue at its 
definite place in each rectangle. This invariably occurs at a pre- 
determined point in the left vertical boundary of the rectangle of 
that hue. From inspection of Figure 455, it is quickly seen that 
violet seems to be the darkest hue;, yellow the lightest, with the 
others between these hues. This variation of what is termed their 
value gives us a guide to their proper placing in the hue rectangle. 

Value is that quality by which we may distinguish a dark hue 
from a light one. For design purposes we will imagine the hue 
rectangle to grade from white at the top to black at the bottom. 
We will draw horizontal lines or steps across the rectangle, marking 
nine even value steps from white to black; the top one to be termed 
White (W), followed by High Light (HL); Light (L); Low Light 
(LL); Middle (M); High Dark (HD); Dark (D); Low Dark (LD); 
and Black (B). These value steps may be thought of as a scale of 
gray or neutral values descending the right boundary of the hue rect- 
angle. They have been roughly indicated in the hue rectangle at 
the left of Figure 454. 

Each standard hue may now be located in the left boundary 
of its hue rectangle and opposite its neutral gray equivalent in the 
right boundary. If the standard hue is accurately determined by 
the designer, it will be of exactly the same value as its gray equivalent 
given in the "value" column of the pigment table. The small arrows 
leading from Figure 455 to 454 show where four standard hues are 
located; the remaining hues are located in the left circle of each suc- 
cessive row in the remaining rectangles, and upon their respective 
value lines. Standard hues are expressed by the symbols in the 
right column of the pigment table. 

Each standard pigment or hue may be thinned with opaque 
white to lighten it, forming what is known as a tint of that hue. 
Red, in Figure 454, reaching its full chromatic intensity at the value 
High Dark, may be lightened four times before it ultimately arrives 
at white. Each step is to be considered as occurring in the left hand 
boundary of the rectangle above the standard hue, and is to be 
recorded by the symbols, R-M : R-LL : R-L : R-HL. Orange yellow 
has only one possible tint. Strawberry, light lavender, rose, etc., 
are merely nicknames for various tints. 
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Each standard hue may be darkened by the application of 
black, thus forming shades of that hue. Red is capable of producing Shades 
two shades, R-D and R-LD, which are placed in the left boundary 
of the hue rectangle below the standard hue. Browns, russets, and 
dark tans are shades of different hues. 

These modifications of the standard hues into tints and shades 
give to the designer simple variations of his too brilliant standards. 
But even these modifications are not sufficiently grayed for staining 
or painting large wood or wall surfaces. There is a brilliancy and 
glare about certain tints which require modification. The shades 
are safer for use on large areas. The remaining space in the interior 
of the hue rectangle is to be devoted to the last gradation of the 
standard hue. 

Chroma is the strength of a color. It is the quality by which we 
distinguish a strong color from a weak one. The standard hue is Chroma 
approximately full chromatic intensity. Likewise each tint and 
shade is considered to be of its full chromatic intensity, making the 
left-hand boundary of the rectangle the area of full chroma. 

Frofli this boundary, each tint, standard, and shade fades out or 
loses chroma until the right boundary of the rectangle is reached. In 
this boundary each tint, standard, and shade has faded out of its gray 
equivalent, but without changing its original value; in other words it 
has traveled along its horizontal value line to a complete grayness. 
The right-hand boundary of the rectangle may then be represented 
by a gray value scale of nine steps, including white and black. 

It becomes necessary to record at regular intervals, this loss of 
chroma. For this purpose, we have cut the hue rectangle by three y .. 
vertical lines. The first vertical line from the left boundary of the chroma 
rectangle marks the position where the standard with its tints and Lines 
shades have been grayed to the point where only three-fourths of 
the original of hue remains. Similarly, the center and right vertical 
lines mark the points where one-half and one-fourth, respectively, 
of the color have been retained. These losses of chroma are recorded 
by similar fractions. With possible modifications of value and 
chroma each hue now has twenty -seven possible changes. 

The full hue title or symbol may now be written as follows: 
(1) hue name, (2) amount of chroma, (3) value. Examples: GB 
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fD-VfHL. We are now in a position to write whatever color we 
may have in mind and another person will understand it, provided 
the other person adopts our standard. Through the teachings of 
Dr. D. W. Ross, Mr. A. H. Munsell, and others, the symbols and 
standards are now quite generally understood and have, in a slightly 
modified form been accepted in several standard color industries. 

To familiarize oneself with the mixing of the various hues, 
it is excellent practice to form a vertical gray scale of the three- 
quarter-inch squares. There should be nine steps from white to 
black; an enlarged duplication of the right boundary of the hue 
rectangle. The warm standard hues at their full standard inten- 
sities; RV-R-OR-0-OY-Y, may be formed and placed opposite 
their gray equivalents oh the left side of the gray scale, while the 
remaining or cold colors may be similarly placed with relation to the 
gray scale but upon the right of it. 

A vertical scale of tints and shades of one of the hues, duplicating 
the left side of the rectangle gives the character of the tints and shades. 
One shade and one tint should then be carried along a horizontal 
value line through three steps of loss of chroma to complete gfayness, 
but without change of the original value. Yellow, by the addition 
of black becomes a false greenish shade which may be corrected by the 
addition of a small amount of vermilion. 

A large percentage of natural wood hues are to be found between 
the hue rectangles, Red-Orange, Yellow and Green, or in the warm 
portion of the spectrum. As a wood stain must blend harmoniously 
with the natural wood color, it is reasonable to expect the best results 
from stains with a predominance of warm hues or warm grays in 
their composition. 

It is possible to duplicate nearly all the twelve standard hues of 
Figure 455 with mixtures of the three so-called primary hues of red, 
yellow, and blue. It makes a fairly approximate scale which is, 
however, not sufficiently accurate for standardizing purposes. 
The scale is formed by mixing red and yellow in varying proportions 
for the intermediate hues of orange, yellow, and blue for the greens, 
and blue and red for the violets. This practice of mixing three pri- 
mary colors together serves as an important step, governing wood 
stain mixing for beginners. 
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Developing this idea further, we may select aniline brilliant 
scarlet as approximating red; metanil yellow, approximating yellow; 
and acid green as a substitute for blue. These stains are shown in 
the top portion of Figure 456. By comparison with Figure 455, 
scarlet is found to be orange red; metanil yellow, orange, and acid 
green to be true standard green. These basic stains have been 
located in their proper positions with regard to their hue, value, and 
chroma. Their positions are located by the large circles in the hue 
diagrams of Figure 456. 

These stains are modified and reduced in chroma and value by 
mixing them with nigrosene black, an aniline dye of blue black 
appearance, which fills all the needs of an ivory black in water or oil 
color pigment. With these four stains, almost any commercial stain 
may be duplicated. Aniline dye for water stains readily dissolves 
in water while a special aniline for oil staining is first cut with naphtha. 

Dark mahogany stain in Figure 456 is orange red, f HD, and is 
indicated by the circle A in the same figure. To duplicate this stain 
we have as the nearest base stain, brilliant scarlet, which corresponds 
to orange red. This is placed at its full intensity in the circle OR 
on the middle horizontal value line. To duplicate dark mahogany 
stain it will be necessary to reduce in value a strong solution of 
brilliant scarlet, slightly more than one horizontal value step, by the 
addition of nigrosene. We shall then add a small amount of some 
thinning medium, oil or water, to reduce slightly the stain in chroma. 

Flemish oak stain is orange |D. This calls for a mixture of 
metanil yellow and brilliant scarlet aniline to form the orange hue. 
We must then add nigrosene to reduce the value to D, and add a small 
amount of thinner to produce the necessary reduction in chroma. 

This is commonly produced by fuming the wood with ammonia. 
The hue may however be closely duplicated by a mixture of brilliant 
scarlet, metanil yellow, and nigrosene. It is practically the same 
as Flemish oak, but possesses one-quarter more color as can be seen 
on the orange hue rectangle. 

The circle D shows this stain to be slightly below yellow green, 
|M, in value and chroma. The hue rectangle containing it is nearer 
the green than the orange yellow rectangle; hence in mixing the 
stain we should keep the green hue dominant by adding more of it 
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than of metanil yellow. As in other stains, nigrosene is added to 
reduce the full chromatic intensities of the aniline to the proper 
value and chroma of olive green stain. 
Light This stain is practically blue, |M, and is formed by thinning 

Weathered nigrosene to the proper value. 

Oak Stain Aniline dyes are apt to fade if exposed to full sunlight. There 

are, however, certain preventives that are beyond the scope of this 
qqIqj book to treat in detail. The natural color of the wood is inclined 

Changes of to make a stain warmer than when originally mixed. This should 
the Stain be allowed for. Wood filler, the wood grain, porosity, qualities, and 

hue of the wood, all influence the final value of the stain. It fre- 
quently becomes darker in value as may be seen by comparing Fig- 
ure 456 and Figures 458 to 461. It is good policy to test the stain 
upon different woods to observe the final effect. The tests may be 
kept for future reference. 

It is readily seen from the few examples in Figure 456 that, with 
the three basic stains, almost any other stains may be produced, 
thus affording a broad field for harmonious selection and adaptation 
to the environment. The next chapters will take up the question of 
color harmony and its application to wood, wall surfaces, clay, and 
metal. 

SUGGESTED PROBLEMS 
See paragraph upon "Technical Practice" in this chapter, page 198. 
REVIEW QUESTIONS 

1. What pigments are best adapted to rendering design problems? What 

pigments are particularly adapted to the rendering of wood stains? How 
should each be applied? 

2. What are standard hues? Why do we need standards of hue? 

3. Define the term values. 

4. What are tints and shades? 

5. Define fully the term chroma. 

6. Bound the hue rectangle and trace the value and chroma changes occurring 

on its vertical and horizontal lines. 

7. Locate in its proper hue rectangle (Figure 455) the following hues: OY 

|HD; YG ^LL; RV f M; YL. 

8. Name the three primary hues. How may an approximate scale of twelve 

hues be prepared from them? 

9. Name the three basic aniline wood dyes and give their relation to the three 

primary hues. What is the practical use of nigrosene in stain mixing? 

10. Give the symbol and explain the method of mixing Flemish oak wood stain. 

Name and explain the method of mixing two others. 

11. How does its application to wood effect the color and value of aniline stain? 



Chapter XVI 



COLOR AND ITS RELATION TO INDUSTRIAL ARTS DESIGN 

Large Surfaces of Wood: Wall and Ceiling Areas 



In the preceding chapter, the classification and standardization 
of color were emphasized as preliminary to the study of color harmony. 
Color harmony is obtained by the proper balancing of value, hue, and 
chroma upon a surface or surfaces to give a pleasing reaction to the 
eye, and through the eye to the intellect. 

We are now ready to familiarize ourselves with the specific appli- 
cations of these factors to practical design problems. Too many 
pieces of furniture are stained with no thought as to the final adap- 
tation in the school or home. This is not wise, either from the stand- 
point of a complete educative process or of good taste. Figures 
458, 459, 460, 461, show stains of Plate 64 applied to wood. Two 
new stains have been added, sage green and silver gray. These six 
stains are representative ones and act as a typical data for study 
of color harmony. 



Color 
Harmony 



Furniture — Trim — Side Walls — Ceilings 

The side walls of a room form the background for furniture; 
trim, wall brackets, and similarly related objects; therefore the 
closest relation and harmony should be maintained between them. 

The wood stains 3, 6, 9, 12, 15, and 18, Plate 65, as they appear 
on various kinds of wood are, in part, duplicates of the unapplied 
stains of Plate 64, Figure 456. The effect of the wood has changed 
their values and in some instances their color as can be seen by com- 
paring the two plates. Their new relations have been plotted on the 
hue rectangles of Figure 457, Plate 65, and the results joined by a 
dotted fine. The circles in the diagrams contain cross reference 
figures in order that the stains may be traced without difficulty. 
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The highest value is near middle (18), and the lowest is low dark (6), 
showing a value range of four steps. 

The side walls, taken from well-known wall tint catalogs have 
been similarly plotted in Figure 457, and the results joined together 
by a heavy black line. The lightest value is light (11), and the dark- 
est is middle value (14), an average range of three steps slightly 
above middle value. 

Ceilings are the lightest of the surfaces considered. Their 
range is from slightly below white (10), to light (16), a range of two 
values. From the results, as plotted in Figure 457, it is seen that 
there is a tendency to keep the ceilings within a close range of values. 
The results have been joined together by means of a double black 
line. There are exceptions to these results, but it is quite safe to 
keep well within the suggested range for harmonious results. We 
may now draw the following rules as a result of an empirical method 
of deduction. 

Rule 12a. An average wood stain is to be retained between the 
values middle and low dark. 

Rule 12b. An average wall hue is to be retained between the values 
light and middle. 

Rule 12c. An average ceiling hue is to be retained between the 
values white {minus) and light. 

Averaging the value range between the wood work which includes 
the furniture, trim, and the side walls of Figures 458, 459, 460, 461, 
462, and 463, we find that the range varies from five values in Figures 
459 to slightly more than one in Figure 463. As the side walls and 
furniture are to be regarded as unobtrusive settings for pictures and 
people it is well to be very conservative with the use of values. A 
wide range of values will cause a lack of unity. In this respect 
Figure 459 may be regarded as approaching the extreme limit of 
contrasts of value compatible with good taste. Let us, therefore, 
limit the value range to four values, as, for example: low light for 
side walls and dark for stain. 

Rule 12d. The relation between the side walls and furniture, 
trim, etc., should be retained within the range of four values or less, as 
low light and dark. 
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The ceiling and side walls in Figure 459 are four values apart 
and in Figure 463 this has been reduced to a one- value step. There 
seems to be a common average of three values as an acceptable and 
agreeable contrast. For dark rooms this would well be increased. 
For rooms with light side walls the contrast would be considerably 
lessened. 

Rule 12e. The relation between side walls and ceiling should he 
vrithin the range of three values or less, as high light and low light. 



Value Range 
of Side 
Walls and 
Ceilings 



Hue Groupings 

A wood stain should be closely related to the natural color of the 
wood. As this is usually a warm color we naturally find most of the 
wood stains included between the red and the yellow hue rectangles, 
inclusive of red and yellow green. Walnut then may be stained a 
deep shade of orange or red, but would not be adapted to a blue green 
stain. This arbitrary but wide range of hues of stained wood nat- 
urally affects the hue of the side walls. The plotting of the hues for 
the side walls. Figure 457, shows a close relation to the hues of the 
stain to the wall. In no instance do we find the hue rectangle of the 
wood work more than three hues away from that of the walls. In 
four instances they are within two hue rectangles of each other and in 
one instance they are both within the same rectangle. This develops 
the fact that analogous or neighboring groupings of hues prevail in 
relating the hues of wood work and side walls. 

An analogous group of hues is an arrangement based upon a 
selection of tints and shades within three rectangles of each other, as 
orange and yellow. These harmonize because yellow is mixed with 
and becomes a hue common to both. While the analogous arrange- 
ment of hues seems to be most commonly used, and with a result that 
seems to justify its adoption into general practice, there are other 
arrangements that are pleasing to the eye. 

Figure 458 illustrates what is commonly known as a contrasted 
grouping or arrangement of hues. It consists of the tints or shades 
of one or more hues and gray. It is the basis of color harmony 
between silver and semi-precious stones. If two hues are used, one 
of them should be reduced in chroma to nearly gray. 
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Figure 463 is typical of still another form of positive hue group- 
ing. By consulting the yellow hue rectangle of Figure 457 it is noted 
that the wood work, side walls, and ceiling of Figure 463 are all con- 
tained in one rectangle. This classes this color scheme as an example 
of dominant arrangement which may be simply defined as the tints 
and shades of one hue. The arrangement does not have the variety 
supplied by analogous grouping, introducing as it does, two hues from 
different rectangles, but for large surfaces dominant grouping is a 
conservative and safe arrangement. Its tendency toward monotony 
should be guarded against by the introduction of some object high 
in chroma in ^the room decorative scheme. A bright colored vase 
will accomplish this successfully. Rule 12o, Chapter XVII. 

Rule 12f. Color schemes for wood work and side walls should 
preferably be selected from one of the following groupings: analogous, 
contrasted, or dominant arrangements of hues. Analogous grouping is 
preferable where variety of hue is desirable. 

The above rule is not to be taken as arbitrary. In the hands 
of competent designers attractive color schemes are developed 
that diflfer materially from the above suggestions. But, for the 
usual home setting, the above arrangement may be regarded as 
satisfactory, and is given with the idea of bringing the school shop 
work and the home environment into closer color harmony. A 
specimen of special arrangement is given by the Circle 3A. This is 
delft blue, which harmonizes with dark mahogany in a satisfactory 
manner. 

In adjusting the hues for side walls and ceilings, the relations 
should be of the closest. The plotting of ceiling hues in Figure 457 
shows a strong tendency for the ceiling to be colored with a tint of 
the side walls (dominant arrangement), or by a tint selected from the 
next rectangle (analogous arrangement). Yellow or yellow-green, 
very light and much reduced in chroma, seems to be the almost 
universal custom. This is due to the strongly light reflecting qualities 
of yellow. 

Rule 12g. Ceilings should be colored by a lighter tint of the side 
walls or by a lighter tint of an analogous hue. 

Stains, as they occupy a comparatively limited area in the room 
color scheme, are of their full chroma value or reduced to three- 
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fourths chroma. In only one instance (18), Figure 463, do we find 
a reduction to one-fourth chroma, demanded by the nearly gray 
color scheme of the walls. We find it to be an established fact that 
small areas are capable of enrichment by colors of greater purity 
and higher chroma than larger surfaces. A silver pin may be designed 
to contain a stone of high brilliancy, but a wall surface has to be ma- 
terially reduced in chroma to possess color harmony. 

Rule 12h. Stains are usually not reduced to below three-fourths 
chromatic intensity. Nearly gray side walls, however, call for a reduc- 
tion to one-fourth intensity. 

As the walls occupy a large proportionate area of the color 
scheme of the room we find it necessary to reduce them in chroma in 
order to soften the glare of too brilliant colors. Figure 457 shows 
only one instance (14) of a hue unreduced in chroma. It is retained 
at the full chroma for that value on account of the brightness of the 
sage green wood stain. The other hues represented in the diagram 
are grayed or reduced in chroma from three-fourths to less than one- 
fourth, or to nearly neutral gray. 

Rule 12i. Wall colors are usually reduced to three-fourths chroma 
to a minimum reduction of slightly less than one-fourth chroma. 

The same tendency toward chromatic reduction is to be seen in ceil- 
ings, although we have two examples in Figure 457 (10 and 13) of nearly 
white and high light ceilings that have not been reduced. To avoid 
crudity a reduction in chroma by the addition of gray is to be desired. 

Rule 12j. Ceilings should usually be reduced in chroma to three- 
fourths intensity with slightly less than one-fourth chroma as a minimum 
reduction. 

With a single exception (3A), the stains and wall tints have 
been selected between and including the red and green rectangles. 
This is customary and gives safe hue range as it insures the 
retention of wall and ceiling hues in unified conformity with the warm 
tints of the natural wood and its equally dark hued stains. 

The following is a Hst of dry colors which may be purchased at a 
paint or hardware store for a few cents a pound. It is suggested 
for the designer or craftsman who desires to tint his own wall or 
ceiling. While oil paint is to be preferred, these colors are readily 
and quickly applied and form serviceable backgrounds. 
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Calcimine The pigments are white, yellow ochre, chrome yellow light, 

chrome yellow medium, and chrome yellow dark, burnt and raw 
sienna, turkey and raw umber, ultramarine and ivory black. The 
greens are preferably mixed by adding ultramarine to one of the 
chromes. Shades are formed by the addition of the siennas, umbers, 
or black. Black and white, mixed to a gray, are useful in reducing 
the chroma of a hue. The stains should be mixed with hot water 
and a small amount of glue for a binder. White occasionally comes 
prepared with glue in its composition. 

While this chapter has emphasized the transparent finish . for 
wood treatment, as a method best fitted for woods with a distinct 
grain, it is realized that oil painting of wood surfaces has a distinct 
and important part to play in the interior decorative scheme of a 
room. This latter method is adapted to soft woods without a strongly 
marked grained surface. The warm hued rectangle of the spectrum : 
red, orange, and yellow with their associated hues, which are so inti- 
mately connected with the natural wood colors and their stains, no 
longer stand as a limiting factor in controlling the color of the wood or 
the side walls. The opaque nature of oil paints allows us to disregard 
the color of the wood, and thus select any hue of oil paint which har- 
monizes with the walls and decorative scheme of the room. The 
rules stated herein are equally applicable to opaque colors. It may 
be necessary to reduce oil paints in chroma beyond the point indicated 
in Rule 12h. 

While it is not within the scope of this chapter to enter into a 
complete discussion of the subject of interior decoration, the following 
suggestions are considered as applying to our subject: viz., the 
surface enrichment of large areas. Complete color harmony in 
interior decoration generally demands the presence of the three so- 
called primary hues : red, yellow, and blue, in some form in the wall 
color scheme. While this is not always possible, two may be intro- 
duced as follows. 

The light from the north, northeast, or northwest is cold blue. 

Northern supplying blue in the decorative scheme of three primary colors: 

Exposure blue, red, and yellow. The wall tints should then be composed of 

combinations of red and yellow, the remaining primaries. These 

may be applied to the walls by means of tints of yellow and orange 
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reduced in chroma, or shades of orange and orange-red. No greens 
or blues should be used. 

The hght from the south, southeast, and southwest supplies 
plenty of yellow. It is, then, necessary to add the remaining prim- 
aries or at least one of them in the form of gray-blue, orange, or 
orange-yellow, reduced to one-fourth chroma and practically to 
neutrality or grayish-reds and greens, well reduced in chroma. Any 
hue strongly yellow should be avoided. 

Certain hues materially affect the apparent size of a room. If 
the room is small certain values and hues will make it appear much 
smaller. Dark values, as a rule, make the room look smaller by 
seemingly drawing the walls closer together. Red contracts the 
apparent size of a room, while yellow and blue expand it. Green 
and shades of yellow and red-orange, if not too dark, have little effect 
upon the apparent size of a room. 
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SUMMARY OF DESIGN STEPS 

(a) Determine, by its exposure, the kind of light the room receives. 
(6) Choose a hue for the walls embodying one or both of the primary hues not 
represented by this daylight. 

(c) Select a value and chroma for this hue in accordance with Rules 12b and 12i. 

(d) Select a hue, value, and chroma for the ceiling in accordance with Rules 

12g, 12e, and 12j. 

(e) Select the correct hue, value, and chroma for paint or stain for the wood 

work in accordance with Rules 12f, 12a, and 12h. 



SUGGESTED PROBLEMS 

Develop the color scheme for the walls, ceiling, and wood work of a room 
with a northern exposure; southern exposure. Mix the stain for a, piece of 
oak to harmonize with the wood work and walls of the living room of your home. 

Determine the wall tints to harmonize with dark weathered oak. Mix 
them from dry colors. 



SUMMARY OF RULES 

Rule 12a. An average wood stain is to be retained between the values middle 
and low dark. 

Rule 12b. An average wall hue is to be retained between the values light 
and middle. 

Rule 12c. An average ceiling hue is to be retained between the values white 
{minus) and light. 

Rule 12d. The relation between the side walls and furniture, trim etc. 
should be retained within the range of four values or less, as low light and dark. 



[208] 

Rule 12e. The relation between the side walls and ceiling should be within 
the range of three values or less, as high light and low light. 

Rule 12f. Color schemes jor wood work and side walls should preferably 
be selected from one of the following groupings: analogous, contrasted, or dominant 
arrangements of hues. Analogous grouping is preferable where variety of hue is 
desirable. 

Rule 12g. Ceilings should be colored by a lighter tint of the side walls or by a 
lighter tint of an analogous hue. 

Rule 12h. Stains are usually not reduced to below three-fourths chromatic 
intensity. Nearly gray side walls, however, call for u, reduction to one-fourth 



Rule 12i. Wall colors are usually reduced to three-fourths chroma to a min- 
imum reduction of slightly less than one-fourth chroma. 

Rule 12j. Ceilings should usually be reduced in chroma to three-fourths in- 
tensity, with slightly less than one-fourth chroma as a minimum reduction. 



REVIEW QUESTIONS 

1. What should we have in mind when staining furniture for the home? 

2. Why are the side walls important when considering the color scheme of 

a room? 

3. Give the value range for the average wood stains, side walls, and ceiling. 

4. State the value range to include wood work, furniture, trim, and side walls. 

5. State the value range that includes side walls and ceilings. 

6. Give the hue range for wood work and side walls. 

7. Explain the analogous, contrasted, and dominant groupings of hues and 

name two examples of each. 

8. Give the hue range for side walls and ceilings. Name several good combi- 

nations. 

9. Give range of chroma for wood work, side walls, and ceiling. Explain the 

reasons for each change of chroma. 

10. What experience have you had in mixing calcimine for wall decoration.' 

11. Discuss opaque finishes for wood. 

12. Give the hues for rooms with northern and southern exposures. Why.' 

13. State the efiEect of hues upon the apparent size of a room. 



Chapter XVII 

COLOR AND ITS RELATION TO INDUSTRIAL ARTS 

DESIGN 



Small Surfaces in Clay and Metal 

Before proceeding to the discussion of the appUcation of color 
to clay it becomes necessary to determine what technical possibilities 
are presented. 

Plain glazing of the entire surface is a common form of pottery 
enrichment. A piece of ware, thus glazed, may become a point of 
concentration in the color arrangement of a room, and should be 
definitely located in that arrangement. The ware may harmonize 
with the background (side wall) by analogy, dominance, or contrast 
or through complementary coloring. Rule 12o. A glaze from 
the diagram in Figure 464 should be selected as forming a part in 
the selected arrangement. Side wall (11), Figure 457, would harmo- 
nize with glaze C9 by virtue of its dominant relation or with M7 
through analogy. The glaze selected should be higher in chroma 
than the side wall and will be found to form a cheerful and brilliant 
element in the room color scheme. The definite linking of these 
different factors of interior decoration into unity has been earnestly 
advocated in these chapters. Figures 457 and 464 show the possibil- 
ities of cross references. 

It soon becomes apparent because of the coloring of clay ware 
that the designer must know something of the color possibiHties of 
glazed pottery forms. The decorative processes were explained at 
some length in Chapter XII, wherein we described the common 
types of surface enrichment. As we are now primarily considering 
the question of color, we first regard the ware as uniformly glazed 
with either clear or matt glaze. The former is brilliant, of high 
chroma, and has a highly polished surface, while the latter is dull 
surfaced glaze of lower chroma. 

[209] 
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Metallic oxides are used to stain or color clear glazes, while under- 
glaze colors are ordinarily used for matts. The percentage of stains 
to be added to the dry glazes is stated in Figure 464 where they can 
be readily traced to their approximate locations in the hue rectangles 
by the reference letters Ml, Cl, etc. Certain oxides are weak coloring 
agents and require larger amounts of oxide to color the glaze 
perceptibly. 

Iron and copper oxide may be mixed to produce a large variety 
of yellow greens; other combinations will suggest themselves. It 
is possible to use oxides as well as underglaze colors for staining 
matt glazes. 

We have, to this point, considered the enrichment of large sur- 
faces whose areas were arbitrarily determined by construction, as, 
for example, the extent of wall surface, ceiling, or wood trim and 
furniture. The essential element in this type of problem is the 
selection of a one, two, or three-hued color arrangement that would 
harmoniously link ceiling, wall, and wood together. If we had 
introduced stencilling or figured wall paper it would have imme- 
diately called for the solution of another problem, the factor of how 
much strong color to use. In other words, it would have introduced 
the question of 'proportionate distribution of color upon a given area. 
It was thought best to limit the subject of proportionate distribution 
to small areas, where the designer is often forced to make decisions 
and to divide surfaces into proportionate color parts for his surface 
enrichment. 

We may now repeat the definition of harmony with the accen- 
tuation placed upon a certain wording directly applicable to small 
surfaces. Harmony is obtained by the proper balancing and pro- 
portionate distribution of value, hue, and chroma upon a surface to 
give a unified and pleasing reaction to the eye and intellect. 

Rule 12k. Proportionate distribution of hue, value, and chroma in 
surface enrichment calls for a small area, high in chroma, and contrast- 
ing in value to the rest of the surface but harmonizing with it. This 
is usually located in the area of concentration. The larger areas are 
to be sufficiently reduced in chroma and value to form a slight contrast 
with the background. 

Figure 465 illustrates some of the salient factors of distribution 
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of values and hues. Hues of or near standard chromatic intensity 
should be used in small quantities and should accentuate the point 
of concentration. These small areas are to be regarded as giving 
brilliancy and life to the surface and to hold the eye at the point of 
concentration. Very small surfaces are capable of sustaining spots 
of high chroma, as is shown in the silver pin of Figure 468. The 
remaining portions of the surface enrichment should be kept subordi- 
nated in hue and value to the point of concentration, hut related to it. 
The bands of Figure 465 are well reduced in value and make little 
contrast with the background, thus forming true surface enrichment 
or that which neither rises above or apparently falls through the 
surface. The point of concentration is higher in chroma than the 
surrounding areas. 

Rule 121. One hue, or a group of analogous hues should dominate 
all color schemes. The point of concentration may be emphasized by one 
hue related to the other hues by (1) contrasted, (S) dominant, (3) analogous, 
(4) complementary relations. This hue should make slightly stronger 
value and chroma contrast than the remaining hues. 

Rule 12m. An extreme range of five values is generally sufficient to 
supply contrast to a design hut still retain its value unity. Restraint in 
the use of values is essential. 

Rule 12n. The amount of chroma may be increased in proportion 
to the decrease in the decorated area. Exceptions may he made to this 
under Rule 12o. 

In the vase. Figure 464A, the designer selected hues from neigh- 
boring or analogous rectangles green and blue-green. The value 
range is restricted to four steps and the areas of concentration are 
placed at the top of the vase by the stronger value and hue contrasts 
of the foliage of the trees and dark blue rim. In both Figures, 464A 
and 465, the designer has used analogous hue arrangements. This 
is suggested to the beginner as serviceable for objects exceeding the 
dimensions of jewelry and includes such problems as vase forms, 
book stalls, and brackets. Contrasted and dominant arrangements 
are also good, safe, and sound arrangements, but fail to give the var- 
iety of color to small objects afforded by analogous grouping. At a 
later point in this chapter the subject of complementary coloring 
will suggest a new arrangement to the reader, but this scheme is to 
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be left until he has sufficiently mastered the possibilities of the 
arrangements just indicated. 

Five values form a safe value range for small objects. It is good 
practice to keep the larger areas, including the background, within 
three steps of each other and to allow the point of concentration to 
form the strongest value contrast. 

The chroma may range from full to three-quarters intensity. 
Reduction to one-half or one-fourth intensity is inclined to make a 
small object appear washed out or chalky. Shades, at their full 
intensity, are good colors to use for small surfaces in wood. Small 
enameled objects may be developed in full chroma, while pottery 
forms range from full chroma to one-half chroma in forms of slip and 
underglaze painting. 

It is interesting to note the gradually increasing chroma per- 
centage of the different coloring media in direct proportion to the 
reduction of the area of the surface to be enriched. By comparing the 
diagrams of Figures 464 and 457 it will be seen that there is a steady 
movement toward the left sides of the hue rectangles or toward 
stronger intensity. The wall areas are shown to be lowest in chroma, 
followed by the increasing intensity of wood stains, glazes, and enamels. 

Enamels, commonly used to enrich metal surfaces, are highest 
in chroma of the decorative materials under discussion and are to be 
treated with nearly as much restraint as one would use in enriching 
a surface with semi-precious stones, for strong hues are cheapened by 
excessive use. The plate in Figure 436 has small circles filled with 
enamel and a large field of chased or uncolored design. 

Transparent enamels are comparable to clear glazes and the 
coloring medium is the same. Their preparation is difficult and 
therefore trade names have been given in the table of Figure 464. 
As will be seen by consulting the diagram of Figure 464, Tl, T2, T3, 
etc., they are all at their full value intensity. Enamels, as supplied 
by the trade, are much too intense for use in enrichment and conse- 
quently are applied over a coating of colorless clear enamel, tech- 
nically named flux or fondant. As the thickness of coating of enamel 
may vary, the hue classification is to be regarded as approximate. 

Opaque enamels may be compared with matt glazes, for, while 
the texture of the surface has a distinct gloss, the enamels themselves 
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are not so strong in hue as the transparent enamels. By referring 
to the diagram of Figure 464, it may be seen that many of the opaque 
enamels are reduced in chroma, thus accounting for their softened hue. 

Metals are capable of considerable change of color by the appli- 
cation of chemicals to the surface. Potassium sulphuret will lower 
the surface value of silver or copper to a rich velvety black associated 
with antiques. This may be removed in places naturally subjected 
to wear, thus varying the dead black appearance. Copper and brass 
may be coated with salt and vinegar or verdigris to give the surface 
a corroded and greenish appearance. Heating is a fugitive method 
of coloring and is, therefore, not considered. 

These surface changes may be utilized to harmonize metal and its 
environment, as, for example, copper trimmings and a shade for a 
pottery lamp; or it may be used to reduce the brightness of the 
natural copper surface. 

The surfaces of metals may be changed with actual manipulation 
of the surface by frosting or sanding and plating. Gold may be 
readily plated with gold to bring it into closer harmony with the 
stone. Plating, applied to base metals, merely to give the impres- 
sion of a more expensive metal, is to be discouraged. 

One has to consider metal as a background in much the same 
manner as we considered wall surfaces as a background for stained 
furniture. Whatever color is applied to the surface must harmonize 
in proportionate distribution as well as hue, value, and chroma. We 
have a small amount of leeway for varying the background by the 
different processes of oxidation and plating. 

As one of the more common processes, let us consider the appli- 
cation of enamel to copper in the form of champleve enrichment. 
Our first thought would be the analysis of the natural copper color. 
It is found to be a shade of orange-red and will, therefore, readily 
harmonize with the analogous oranges and reds, as they both have the 
common hue of red. There should be a slight contrast of value 
between these enamels and the background. If this contrast is not 
present, it is well to oxidize slightly the copper to lower its value and 
thus produce the contrast. 

The fourth harmonious hue combination, that of complementary 
arrangement or grouping, has been left to the last as its use is more 
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closely associated with small multi-colored projects and small areas. 
A hue approximately complementary to the initial hue is found by 
counting seven rectangles to the right or left of that hue; this will 
give the hue complementary to the initial hue. Thus, starting with 
red and moving through seven rectangles toward the right, we find 
the complement to be green. Any two hues so selected will be found 
to enhance the brilliancy of each other. The best results are secured 
when one hue dominates the color scheme by its increased area. 
Pottery may be adapted to a complementary color scheme by Rule 12i. 

Rule 12o. Small one or two-hued projects in clay, designed to be 
used as a part of the decorative color scheme for a room should bear a 
contrasted, dominant, analogous, or complementary relation to the side 
walls of the room. The project may he much higher in chroma than the 
side walls. 

To find a glaze that will harmonize with the side walls of a room 
by complementary arrangement of hues, select the desired wall tint 
from the diagram in Figure 457. Find the similar hue rectangle in 
the diagram of Figure 464 and, starting with this rectangle as one, 
count seven hues from the side wall rectangle in either direction. 
In the seventh rectangle or in a neighboring one will usually be found 
a number of glazes answering the requirements and bearing a com- 
plementary relation to the «ide walls. Select a glaze from these that 
will make a contrast of chroma or value with the side wall. Example : 
background or side wall. Figure 457, No. 8, is in the orange yellow 
rectangle. Counting seven from this in Figure 464 we find the com- 
plement to be blue violet. As there is no glaze in this rectangle we 
will move to its neighbor on the left. This gives us clear glaze, Cl, 
containing one and one-half per cent black oxide of cobalt, or a matt 
glaze containing seven per cent mazarine blue. 

Glazes that will harmonize with side wall 8 through dominant 
arrangements are found in the same rectangle, O Y, and are num- 
bered M5, M6, C7, C8. Glazes that will harmonize by analogy 
are C9 and M7, and are found in the left and right neighboring 
rectangles. 

In Figure 466, the copper fob, R O, is combined with its comple- 
mentary blue-green. Let us look at Figure 464. Counting seven 
intervals or hue rectangles to the right of the orange red rectangle we 
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find T4 which is transparent blue green enamel. We may associate 
with this an analogous enamel from the green rectangle; this proves 
to be T5 medium green transparent enamel. 

The point of concentration may now be emphasized by an enamel 
complementary to the blue green hue. Counting seven rectangles 
to the left we again encounter the red orange rectangle. Here there 
are no enamels but in the red hue rectangle we find T7 which is slightly 
orange-red. A small portion of this. Rule 12k, is applied and is 
found to center the design at the point of concentration in a satis- 
factory manner. Slight oxidation brings out the colors of the 
enamels. 

Upon attempting to develop the same figure in opaque enamels it 
is soon seen that there are no pleasing complementary enamels of this 
type, but many analogous combinations. Autumn brown with the 
point of concentration developed in orange (05) would be an excellent 
compromise. 

Rule 12p. Correct color for surface enrichment should neither 
apparently rise above nor drop below the surface to which it. is applied, 
but should stay upon the plane of that surface. Correct value and chroma 
range will accomplish this. 

The gray-blue color of silver lends itself to a great number of gem 
stones, forming examples of contrasted arrangements. Care should 
be taken to form contrasts of value. Figure 467 is an example of a 
weak and insipid combination, lacking in value and hue contrast. 
The amethyst of Figure 468 corrects this error, while the oxidation 
of Figure 469 has partially corrected the lack of contrast shown in 
Figure 467. These illustrations tend to show that even stronger 
contrasts may be attempted with small gems and semi-precious 
stones than with enamels. This again proves the rule that the 
smaller areas are capable of sustaining stronger contrasts of hue, 
value, and chroma than are large ones. 
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SUMMARY OF DESIGN STEPS 



The outline of the surface enrichment is considered as complete, 
(o) Metal ok Wood. Analyze the background into its hue, value, and chroma. 
Clay. Select a background that will harmonize with the controlling 
hue or hues of the proposed color scheme. Rule 12o. If this is a one hued 



[216] 

color scheme without gradation or surface enrichment the design steps 
may terminate at this point. 
(6) Metal, Wood, and Clay. Select the extreme value range of the color 
scheme, considering, if possible, the background as a balancing or pivotal 
value point upon which the values may balance above and below. As 
the side walls formed a balancing point for the ceiling and furniture or 
wood work, so may the background of metal, wood, or colored clay 
become a similar balancing factor for small surfaces. Rule 12m. 

(c) Metal, Wood, and Clat. Select a hue or hues which will harmonize 

with the background through dominant, contrasting, or analogous re- 
lations. Rule 121. In selecting the hues consider the final placing of 
the object. 

(d) Metal, Wood, and Clay. Select a chroma range. Allow the point or 

area of concentration to have a slightly higher chromatic relation than 
the other hues. The point of concentration may be one of the hues 
already selected or it may bear a complementary relation to them. The 
hues may be averaged and a complementary to the average selected. 
Rule 12n. 

(e) Metal, Wood, and Clay. Apply the rule of proportionate distribution. 

Rule 12k. 
(/) Metal and Wood. Using the pigments suggested in Chapter XV, design 

the problem. Test the result by applying Rule 12p. 
{g) Clay. If the design has been developed in slip or underglaze painting, 

select a glaze for an overglaze coating that will harmonize with the 

prevailing hues by dominance or analogy. Other arrangements may 

destroy the hues of the original color scheme. 
(h) Develop the problem in its material. 

SUGGESTED PROBLEMS 

Design a bowl for nasturtiums; make the color arrangement harmonize 
through analogy with the hues of the flowers. 

Design a vase for chrysanthemums; make the surface enrichment and the 
color arrangement harmonize through dominance with the hues of the flowers. 

Design a hat pin for a blue hat; materials, copper, and transparent enamels. 

Design a brooch to be worn with a gray dress. 

Design a pottery and copper lamp with amber art glass in the shade. 
Through oxidation and glazing, bring the lamp into color unity. 



SUMMARY OF RULES 

Rule 12k. Proportionate distribution of hue, value, and chroma in surface 
enrichment calls for a small area high in chroma and contrasting in value to the 
rest of the surface, but harmonizing with it. This is usually located in the area 
of concentration. The larger areas are to he sufficiently reduced in chroma and 
value to form a slight contrast with the background. 

Hues foe Small Objects 

Rule 121. One hue, or a group of analogous hues should dominate all color 
schemes. The point of concentration may he emphasized by one hue related to the 
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other hues by (1) contrasted, (S) dominant, (3) analogous, or (1) complementary 
relations. This hue should make slightly stronger value and chroma contrast than 
the remaining hues. 

Values for Small Objects 

Rule 12m. An extreme range of five values is generally sufficient to supply 
contrast to a design hut still retain its value unity. Restraint in the use of values 
is essential. 

Chroma for Small Objects 

Rule 12ii. The amount of chroma may he increased in proportion to the de- 
crease in the decorated area. Exceptions may be made to this under Rule ISo. 

Rule 12o. Small one or two-hued projects in clay, designed to be used as a 
part of the decorative color scheme for a room should bear a contrasted, dominant, 
analogous, or complementary relation to the side walls of the room. The project 
may be much higher in chroma than the side walls. 

Rule 12p. Correct color for surface enrichment should neither apparently 
rise above nor drop below the surface to which it is applied, but should stay upon 
the plane of thai surface. Correct value and chroma range will accomplish this. 



REVIEW QUESTIONS 

1. State the value of mono-hued pottery in the decorative scheme of a room. 

2. What are generally used as stains for clear glazes; matt glazes.'' 

3. What is highest in chroma — matt, or clear glaze.' 

4. Make a table of metallic oxides and the hues produced by them. 

5. Why will iron and copper oxides produce a yellow green stain? What stains 

will be produced by cobalt and copper oxides; cobalt and manganese 
oxides; cobalt and nickel oxides? 

6. Describe the type of room which you regard as best fitted for clear glazed 

pottery forms; matt glazed pottery forms. 

7. Define harmony of color. 

8. What is meant by proportionate distribution? Describe proportionate 

distribution. 

9. Give the value, hue, and chroma range for small areas. See Rules 

121, 12m, and 12n. 

10. How does the size of the area to be enriched by color affect the color medium, 

i.e., stains, glazes, enamels, etc.? 

11. Describe enamels, their types, characteristics, and range of hues. Consult 

catalogs for fuller possibilities. 

12. What is the effect of oxidation; what is its value? 

13. Describe fully complementary arrangements and give illustrations for 

enamel on silver or copper. 

14. State the color scheme for a fob to be worn with a blue-green dress; with a 

gray suit for a man. 

15. Select a stone for a silver brooch that would harmonize with a light blue 

dress; for a dress of orange dark hue and value. See catalogs of dealers 
in semi-precious stones for color of stones. 

16. What problems of hue, value, and chroma would arise in Question 15? 



SUMMARY OF THE GENERAL AND SPECIAL 
RULES IN THE PRECEEDING CHAPTERS 

Horizontal and Vertical Primary Masses 

Rule la. A primary mass must be either vertical or horizontal according to 
the intended service, unless prohibited by technical requirements. 

Proportions of the Primary Mass 

Rule lb. The primary mass should have the ratio of one to three, three to four, 
three to five, five to eight, seven to ten, or some similar proportion difficult for the eye 
to detect readily and analyze. 

Horizontal Space Divisions 

Rule 2a. If the primary mass is divided into two horizontal divisions, the 
dominance should be either in the upper or the lower section. 

Rule 2b. // the primary mass is divided into three horizontal divisions or 
sections, the dominance should be placed in the center section with varying widths 
in the upper and lower thirds. 

Sequential Progression of Minor Horizontal Space Divisions 

Rule 2c. A primary mass may be divided into three or more smaller hori- 
zontal masses or sections by placing the larger mass or masses at the bottom and 
by sequentially reducing the height measure of each mass toward the smaller 
division or divisions to be located at the top of the mass. 

Vertical Space Divisions 

Rule 3a. // the primary mass is divided into two vertical divisions, the divisions 
should be equal in area and similar inform. 

Rule 3b. Jf the primary mass is divided into three vertical divisions, the center 
division should be the larger, with the remaining divisions of equal size. 

Rule 3c. In elementary problems, if more than three vertical divisions are 
required, they should be so grouped as to analyze into Rules 3a, and 3b, or be exactly 
similar. 

Appendages 

Rule 4a. The appendage should be designed in unity uxith, and proportionately 
related to, the vertical or horizontal character of the primary mass, but subordinated 
to it. 

Rule 4b. The appendage should have the appearance of flowing smoothly 
and, if possible, tangentially from the primary mass. 

Rule 4c. The appendage should, if possible, echo or repeat some lines similar 
in character and direction to those of the primary mass. 
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Outline or Contour Enrichment 

Rule 5a. Outline enrichment should be subordinated to and support the 
structure. 

Rule 5b. Outline enrichment should add grace, lightness, and variety to 
the design. 

Rule 5c. Outline enrichment, by its similarity, should give a sense of oneness 
or unity to the design, binding divergent members together. 

Rule 5cl. Parts of one design differing in function should differ in appearance 
but be co-ordinated with the entire design. 

Rule 5e. In cylindrical forms outline curves with a vertical tendency should 
have their turning points or units of measurement in accordance with the horizontal 
divisions of Rules Sa and Sb. 

Rule 5f . Dependent outline enrichment should be related to essential parts of 
a design and influenced by their forms and functions; it must be consistent with the 
idea of the subject. 

Rule Sg. A curve should join u straight line with either a tangential or right 
angle junction. 

Surface Enrichment 

Postulate. The design should conform to the limitations and requirements 
of tools, processes, and materials, and should be durable and suitable for service. 

Rule 6a. Surfaces to be enriched must admit of enrichment. 

Rule 6b. Surface enrichment must be related to the structural contours but 
must nor obscure the actual structure. 

Rule 6c. The treatment must be appropriate to the material. 

Continuous Bands and Borders for Partly Enriched Surfaces 

Rule 6d. Bands and borders should have a consistent lateral, that is, onward 
movement. 

Rule 6e. Bands and borders should never have a prominent contrary motion, 
opposed to the main forward movement. 

Rule 6f. All component parts of a border should move in unison with the 
main movement of the border. 

Rule 6g. Each component part of a border should be strongly dynamic and, if 
possible, partake of the main movements of the border. 

Rule 6h. Borders intended for vertical surfaces may have a strongly upward 
movement in addition to the lateral movement, provided the lateral movement dom- 
inates. 

Rule 6i. Inlayed enrichment should never form strong or glaring contrasts 
with the parent surface. 

Rule 6]. Carved surface enrichment should have the appearance of belonging 
to the parent mass. 

Enclosed Enrichment — Partly Enriched Panels 
for Surface Enrichment 

Rule 7a. Marginal panel enrichment should parallel or be related to the 
outlines of the primary mass and to the panel it is to enrich. 

Rule 7b. Marginal points of concentration in panels should be placed (1) pref- 
erably at the corners or (S) in the center of each margin. 

Rule 7c. To insure unity of design in panels, the elements composing the point 
of concentration and links connecting them must be related to the panel contour 
and to each other. 
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Enclosed Enrichment — Fully Enriched Panels 
FOR Surface Enrichment 

Rule 7d. The contours of fully enriched panels should parallel the outlines 
of the primary mass and repeat its proportions. 

Rule 7e. The points of concentration for a fully enriched square panel may be 
in its center or in its outer margin. 

Rule 7f . The points of concentration for a fully enriched vertical panel should 
be in the upper portion of the panel. 

Rule 7g. The fully enriched panel and its contents should be designed in 
unified relation to the structural outlines, with the center line of the panel coinciding 
with the inceptive axis of the structure. 

Free Ornament for Partly Enriched Surfaces 

Rule 8a. Free ornament for partly or fully enriched surfaces should be based 
and centered upon an inceptive axis of the structure. 

Rule 8b. Free ornament should be related and subordinated to the structural 
surfaces. 

Rule 8c. Points of concentration in free enrichment of vertically placed masses 
are usually located in and around the inceptive axis and above or below the geometric 
center of the design. 

Surface Enrichment of Clay 

Rule 9a. ^Surface enrichment of clay must be so designed as to be able to with- 
stand the action of heat to which all ware must be submitted. 

Rule 9b. Incised, pierced, and modeled decoration in clay should be simple 
and bold and thus adapted to the character of the material. 

Rule 9c. A border should not be located at the point of greatest curvature in the 
contour of a cylindrical form. The contour curve is of sufficient interest in itself 
at that point. 

Surface Enrichment of Base and Precious Metals 
For Small Masses 

Rule 10a. Designs in precious metals should call for the minimum amount of 
metal necessary to express the idea of the designer for two reasons: (1) good taste; 
(2) economy of material. 

Rule 10b. Contour and surface enrichment should never appear to compete 
for attention in the same design. 

Rule 10c. Parts of a design differing in function should differ in appearance 
but he co-ordinated with the entire design. 

Rule lOd. Surface enrichment should at some point parallel the contours of 
both primary mass and point of concentration especially whenever the latter is a stone 
or enamel. 

Rule lOe. In the presence of either stone or enamel as a point of concentration, 
surface enrichment should be regarded as an unobtrusive setting, or background. 

Rule lOf. Stone or enamel used as a point of concentration should form contrast 
with the metal, either in color, brilliancy, or value, or all three combined. 

Rule lOg. The inceptive axis should pass through and coincide vrith one axis 
of a stone and at the same time be sympathetically related to the structure. 
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Rule lOh. The 'position of the inceptive axis should be determined by: {1) use 
of the project as ring, pendant, or bar pin, [2) character oj the primary mass as 
either vertical or horizontal in proportion. 

Rule lOi. Caution should be exercised vnlh regard to the use of enamel. 
Over-decoration by this material tends to cheapen both process and design. 

Rule lOj. All surface enrichment should have an appearance of compactness 
or unity. Pierced spots or areas should be so used as to avoid the appearance 
of having been scattered on the surface without thought to their coherence. 

Rule 10k. Built, carved, and chased enrichment should have the higher planes 
near the point of concentration. It is well to have the stone as the highest point above 
the primary mass. When using this form of enrichment, the stone should never 
appear to rise abruptly from the primary mass, but should be approached by a series 
of rising planes. 

Rule 101. The lanes or margins between enameled spots should be narrower 
than the lane or margin between the enam.el and the contour of the primary mass. 

Rule 10m. Transparent and opaque stones or enamel should not be used in the 
same design. 



Surface Enkichment of Base and Precious Metals 
For Large Primary Masses 

Rule 11a. The preliminary steps toward surface enrichment should be 
thought out before they are drawn. 

Rule lib. Conservative application should mark the use of surface enrichment 
of large masses. Its use should: (1) lighten or soften necessarily heavy construction; 
(2) support or apparently strengthen good structure; (S) add interest to large 
unbroken and uninteresting surfaces. 

Rule lie. The type of design unit for large masses should be bolder than 
similar designs for small primary masses. 

Rule lid. The eye should be attracted to one principal zone of enrichment, 
whether located upon the primary mass, appendage, terminal, links, or details. 
All other zones should be subordinate to this area. 

Rule lie. Two periods of historic ornament should not be introduced into 
the same design. 

Rule llf. Repulsive forms should not be introduced into surface enrichment. 



Application of Color to Large Areas 

VALUES 

Rule 12a. An average wood stain is to be retained between the values middle 
and low dark. 

Rule 12b. An average wall hue is to be retained between the values light 
and middle. 

Rule 12c. An average ceiling hue is to be retained between the values white 
{minus) and light. 

Rule 12d. The relation between the side walls and furniture, trim, etc , 
should be retained within the range of four values or less, as low light and dark. 

Rule 12e. The relation between the side walls and ceiling should be within 
the range of three values or less, as high light and low light. 
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Rule 12f. Color schemes for wood work and side walls should preferably 
be selected from one of the following groupings: analogous, contrasted, or dominant 
arrangements of hues. Analogous grouping is preferable where variety of hue is 
desirable. 

Rule 12g. Ceilings should be colored by a lighter tint of the side walls or by a 
lighter tint of an analogous hue. 



Rule 121i. Stains are usually not reduced to below three-fourths chromatic 
intensity. Nearly gray side walls, however, call for a reduction to one-fourth 
intensity. 

Rule 12i. Wall colors are usually reduced to three-fourths chroma to a mini- 
mum reduction of slightly less than one-fourth chroma. 

Rule 12j. Ceilings should usually be reduced in chroma to three-fourths 
intensity, with slightly less than one-fourth chroma as a minimum reduction. 

DISTRIBUTION 

Rule 12k. Proportionate distribution of hue, value, and chroma in surface 
enrichment calls for a small area, high in chroma, and contrasting in value to the 
rest of the surface, but harmonizing with it. This is usually located in the area of 
concentration. The larger areas are to be sufficiently reduced in chroma and value 
to form slight contrast with the background. 

HUES FOR SMALL OBJECTS 

Rule 121. One hue, or a group of analogous hues should dominate all color 
schemes. The point of concentration may be emphasized by one hue related to the 
other hues by (1) contrasted, (S) dominant, (3) analogous, (i) complementary 
relations. This hue should make slightly stronger value and chroma contrast 
than the remaining hues. 

VALUES FOR SMALL OBJECTS 

Rule 12m. An extreme range of five values is generally sufficient to supply 
contrast to a design but still retain its value unity. Restraint in the use of values 
is essential. 

CHROMA FOR SMALL OBJECTS 

Rule 12n. The amount of chroma may be increased in proportion to the de- 
crease in the decorated area. Exceptions may be made to this under Rule ISo. 

Rule 12o. Small one or two-hued projects in clay, designed to be used as a 
part of the decorative color scheme for a room should bear a contrasted, dominant, 
analogous, or complementary -relation to the side walls of the room. The project 
may be much higher in chroma than the side walls. 

Rule 12p. Correct color for surface enrichment should neither apparently 
rise above nor drop below the surface to which it is applied, but should stay upon 
the plane of that surface. Correct value and chroma range will accomplish this. 
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APPENDIX 



The following plates comprise complete courses for applied art 
problems in thin metal (copper and silver), and clay. The problems 
are based upon what is known as the "group system." The process 
forms the basis for each group in each course. The stated problem 
in each group is merely one of many that might be selected which 
involves the process of the group. 

The design rule that should be applied to each problem has been 
indicated by its proper figure and letter on each plate, as 10a, etc. 
The plates are sequentially arranged in order of the difficulty of 
the process and may be summarized as follows. 



Thin Metal 

Plate 67: Bending. Sawing. Riveting, 

Plate 68: Bending. Soft Soldering. 

Plate 69: Raising. Piercing. Etching. 

Plate 70: Raising and Planishing. 

Plate 71 : Bending. Piercing. Etching. Hard Soldering. 

Plate 72: Hinge Construction. 

Plate 73: Raising. Planishing. Hard Soldering. 

Plate 74: Raising. Planishing. 

Plate 75 : Champleve Enamelling. 

Plate 76: Precious Stone Mounting; Pins. 

Plate 77: Precious Stone Mounting; Rings. 

Plate 78: Precious Stone Mounting; Pendants. 



Pottery 

Plate 79: Hand Built Tile. 

Plate 80: Hand Built Bowl, Coil and Strip Method. 

Plate 81 : Same with Appendage Added. 

Plate 82: Hand Building; Spouts, Lids, Handles. 

Plate 83 : Poured Forms and Mould Making. 

Plate 84: Slip Painting. 

Plate 85 : Glaze Testing. 
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•Applied A(£Ts : ThimHe-Tai-' 

• Process I ■Benoins , sawimg , RivE.Tii>»s ; • 
F»RDBLEy-v: PAPER KNIFE. MaTEKIAU, COPPER OI2, BRASS 

■ SIZE. I'xa" 




TYPE I 



Pf 



-^?^- 



, Terminals 



nATERlAU. 18 G. COPPER. 
ENRICHMENT. PLANISHING 



V>s.RIAriONS - 5^ 




-09 Q 





TTPt Z 




MATERIAL.- 166 BRASS OR COPPBR 
ENRICHMBWT. PIERCING 



iia. 



\o\^ 



MATERIAL laC COPPETJ.^ 
ENRICH nENT^CHAMPLRvk.) 
ENAMau. 



Plate 67 
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Applied Arts Thim Metal- 
• Process 2: BEtiDiwe and Soft 5olde.rins 
Peoblem; card trav - material iog copper or br-^ss 

5ize: I P ^-z* 3Q. 



-SoL-h 




eriRICHMENT: PIER.CEP PLATE. 



■VARIATION O 




1SI 




Piercing 



PlERCINQ CMAMELLING 



Plate 68 
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• Applied Arts Thim Heltal- 

• Process 3: Raising • Piercing ■ ELtching- 

Problelm: Pen Tray - Matlrial sf G Copper or Brass 

• Size: i P 11^x3 | - 



ITd 



TYPE. I 



lou 






"\ 




-si:' 



4.-^^ 



Sol, 



-i — h 



8c 




3aL applied 

details 

Sol. 



EnRICHnEMT : Piercimg 



8b 



VARIATIOMS 





EMRrCHMErfT : PIERCIMG 
REPOUSSEING . E.TCHIMG 




^ 



TYPE 2 



Plate 69 
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• APPLIED ARTS : ThIM METAL • 
PROCESS 3 : BAisinG, Plamishing : TRays 
probleaa :crumb tray set - material fs or zo g copper 
• size. : tray 3">ct" bru5h to fit tkay • 
'5i/gge5te:d Problem - serving tray ■ 

Type i 






^^ 



PIERCED OR 
RE.P0U55ED 



Emrichmemt 



Tray 
variatiom of Type. I .^.^^ 



4a^ 



Possibia 2on« 
of Enrichment 




TYPE 2 

CIRCULAR TRAY 
5IMILAR TO 
TYPE f 



BRUSH 
VARIATIOM5 IN HANDLES 



r_ 



J Raised Boss] l^ 



D Q^ 



DCZID 



^n 



Plate 70 
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• Applied Arts : thim Metal' 

• ProCESSA: BENDIMGiPIEROlMe-ETCHIMG-HAROSOl-DeRIKG- 

Problem: MAPKiN tsing- material is or zoG copper- 

TYPE- 1 • 




EHR.ICHMEMT PIERjCED 



8"b 



VARIATIOM IN eHRlCHMENT 
REPOLISSE. OR. SOUDEREO PUATE 




-n'PE-2- 6b 



&b 



EMAMELLED REPOOSaE 



f 



10K.» ^ 



-|-|-TlMT l«{ 
COLOP. 



tpi 



Ya. 



T« 



Plate 71 
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•APPUED AR.T5 : THIM AAETAU' 
• PieoCESS 5 . HlMGE. COHSTRUCTIOM ' 

Probuem: STAtnp or. te-v^el. box • HitiGE.D- catch optional 

MATE.RIAl_ IS OR. 20 <=, COPPER. • BOX 2|xa|'x 1^" l^X SkS" " " 




TYPE.- I 



© 







30LOERS 
SOFT SOLOE.R : N/ARYIMG PARTS OF LE-AvD A,MD TIM 

FOR PEWTER THE SAME. WITH BISMUTH 
BRAZING SOLDER : EQUAL PARTS COPPE.R AMD Z.IMC 

:(SOFTER) LARGEJe. AMOUMTOF2H WITHSBANOSN 

HARD OR siL>«'E-R. solder: seveh parT5 of 5\lver - I OF brass 

5- .. .. , 

3 „ "I 

2. •• -J 

SOLDER FOR ENAMELLED PARTS". lOZ.. SILVER . 5dwt COPPER ALLO^ 



Plate 72 
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• Applied Arts : Thin Meltal* 
• process 6 raisimci planishing. solder img 3 
Problem : spoon (Almond) : Materia.l 166 copper • 

TYPE I 



^^ ?S, 



Tinninal 
5urjtice 
Ervrichmtrrt" 




T 
•I-, I • ENRICHMENT 4.1} 

'O- lla. 5flL ETCHING 

TYPE 2 



^CING TlEPOUSSE jy ^^ 



Reinforcing TIepousse 




5b 



C 



o 




Etching 



ROUND 




FLAT 

Type 3 Scoops 



4-0 



40 






TJOONO 




T 



Piercing 



Piercing 



Plate 73 
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•Applied arts Thin Metal- 

■PRogE53 7 : Raising , Plamishimg • 



IS. 



Problem : Bowl, (Almond) with Feet - Material ^g Copper 



TYPE 




Feet-(3 or 4) 

3^ 16 GAUGE 



5oL 



Octagonal 



Type 2 




-4o<, 



, , Variations 

6f "S. ,6a. 

:lQ)!=-'. 10!=.-^;^ / i a. 




'^^OUDEBED JOIMT 






E Piece: 



ENRICHME.NT : ETCHIMG AND 
REPOUS-SE 



il"b 



Variatioms 



7^ 



O 



o 



o 



USE OF Doming 
Punch 



V-_/ V-^ ^-^5«5L 

Enrichment : limoges E-namel 



Plate 74 
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•Applied Arts : Thim riETAL.- 
• "Process a : Ch/^^mplcve emameuuimg • 

PROBLEnS : HAT Pjns ■ FOBS • PAPER Kt-ilvEO • 

• M ATE.R1 ALjS : laOeOPPERTRAMSPARENT OR. 
OPAQ.UE. EMAME.l_ 
-^ RULE5 I0j^ -I0h> -I0,7-I0l-I0nr> . 



-COLOR. 




Paper. cyTTEJJa 
FlLEXJ xo A 
CUTTIMG EDGt 



Plate 75 
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• APPLIED Arts : Thim Me.tal • 
• PRocEs&9:3Eni-PRE.cioua stone. nouriTine* 

EMR.ICHnE.riT: ETCHIMG , PIERCIMG. CARVIMG. RAISI MG ; eEAiMO.Twis-ns • 

pROBl_EJ-l3: "PIM.S • AA/VTERIAL- . SODV. \&G STe.RL.ir-i<i . BEZ.ci_2«>G F|^4E 

F1TTIMG5 • GERMAM SILVER.. 

TYPE • I • 
BAR. "P|M S> 

Ruues loa-'b-cL-c -f •g'-Tx-x-fc- 



mm^^mmi^'\'^mm 


immmt 




—^ 


cCZ'><^> 


o 1 



lok 




^ 



BUILT UP 



lOb 



5/ 



RAISED-OKPIBECPO 



■--SiifflniJ'SIrtnifllif?: 



^ 



S3 



POILT OP 



Sd- 



/Ob 



VARIATIONS OF TN-PE. I 
BROOCHES 



^f 



<^^>^^^^ (BfQ 



lOb 



63-1 



-5f 




^"^ .CS::::r ^^ 



lOK 



Cjt^sf 



TYPE -2 



TIE. F'lHS 

(1 ©^5b O 
¥/-5b 




w 
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- Applied ARTS : Thim HetaL' 

• Process: lo soloerimg. carviisg, stone. AAcjuriTine- 

• PR.06LEn: "RIM6 COM3TRUCTIOH • 

• MATERIAL ISGSTERUriG- BEZEL. 20 G FINE 51UVER 

ROLES lOcL- Ta-oL- c-jf • g " ^ " J • 1^ " 




TYPE -2 ■ 






T-rPE-3- 




ff 



5/ 



I 



5f 






mote: KIHGS DESIGHEOTO 
BEWORM BY Vw-OMEM "SHOULD 
BE LlGHTEiE THAN TYPE.- I ■ 



Plate 77 



:235] 



• APPLIED Arts : Thim Hetai-' 
• Process n ■Pe.md/«>^mt comstructjom • chaim makims . 

\/AJR.\OKJS FORr^S OF EMRICHt-lEMT - 

■ "Probl-ems : Pewe^KM-rs, lavauie-rb-s , coi_i.A«es . 

' material: Bodv V5"na I 8G sterling • bezels 26SFINE' CHAIN 3TERUM& 





5\MPLE PLAIi 
SHOWING NEED 
OF ENRICHMEMT 




5^ Pierced EMRicHnEMT 




8-80 



LlMK FLATTEMEO G 



LlMKS FORMED OVER MAHDREL 
^LOMG iz' THICK." TJtHeC) OVEl^ 
SMALL KHITTIMG MEEDLE" 



Pi^TE 78 
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FiGUEE 470. — Inceptive Axes. Partial Illustration of the Metal Course 
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• Applied Aexs • Cuam- • Pottejry . 

•"Process » • hand buiut tile • cut from flat piece - 

vC/ CLEAR GLAZ.Ell))VARie.O GLAX&& 
■Problems: paper, vvejcht ■ ar.ch -tile -T pot 5TAN0 ■ coaster 

RULES 9a- lie 

TYPE. . I . 
CLEAR-GLAXE- 



7b 



7c 



6x 




STAINS OS. White 

gla-z.e. si colorless 

Type . -4-. 




MATT GLAZ.E hO. 
MATT GtAlE NO- 
U.G. 5AGE GREEN 
U.G. COBALT BLUE. 
U.G. PEACOCK BUl/E 



IcL 



106 



TIN CSLAiE 

Blue ehrichmemt 
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•Applied Arts : Clav- Pottery - 
• Process 2.: Hapid Building • CorL. and Strip 

MATT GLAZE. - 5TAIN No 603. • 

3UBJECT : Container - flower bowl - Enrichment rai3e.d leaf 



y^\ 



EULEs 3a.- tic • 




^o. \ ^y'i^/a)/!^/^- 



■9c. 



6<2. eh, g-b 






MONMOUTH STONEWARE 
CUAV 

Variations 



T 




i' 



c-5 



l-b- 



Sor 



5« 



B 



b—Z 



r 



2 



E 



^ 



1 



\ L 



a 



.A 



L(_)J=> 



?-5e 



23 



U^> 






FROM' KEKAMIC STUDIO" 



I3a.se 



GLAZE 106 
ALUMIMA 



? 



5« 



/^CID 



PbO .77 
Ka O .11 
Bo O . I a 



ALj,03.I4 



5/ o- .a 



1.00 



sua-siucious Matt glaze maturing at 
l070''C(iq5a''F) OR CONE .04 

R o 1:1 
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Aa. 



•Applied Arts : Pottery* 
» Process 3 : HAND Building, Spout, handle, lid. 

PROBLEM-5 : PoURER (CREAMER) CONTAINER COUGAR) 
ELNRICHMENT : INCJSE-D BORDER ' 

RULE;5 9a. -lie 
TYPE I Type 2 

9c 9b 6<i 4-^, 



4-c 

z 



4-0 



ES^^^^^^^ 




6/ 




>^^§^:§cg;&^^^^ 




BASE. 



GLA2E5I 
STAriw e>4-o 

ALUMIMA 



Acid 



Pb o 

Co O 

2n O 

Kjj O 



.5Z. 
.2 

.le 

.16 



l,oo 



Al^O, .38 



5 1 Ojt l.bS 



sESQuisiucious Clear glaze maturing at io7o»c (i<j5a*Fj 

CONE XD4. 

TIN ENAMEL 
GLAZE 30^ 



BASE. 

PBO !*8 ■ 

CAO .29 

IC^O .09 

ZN O .13 



).oo 



ALUMINA 



ALj^Og .136 



ACID 



31 Oj, 1.69 
•5n O .4-6 



2. IT 
BI-31LICIOU5 OPAQUE. GLAZE MATURIMG AT lOTO'C CI056* F') 
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•Applied Art5 : Clay Pottery • 
• Process 3 : Hamd Buildimg; Spout, Handle. Lid 
cle.ar glaze. • 
Subject : Pout\ER. : Tea Pot : "Rattam or Reed Handle. 

n 

RULE 9oL 

NO 6 REED 



4 a: 




TYPE 3 



Base, 



GLA2E-5I 
STAIK 640 
Alum IMA 



AI2O3 .3 8 



ACID 



5jO» 172. 



PbO ,52 

CaO .Z 

Zn O . I a 

KjO .16 

MONOSILICIOUS CLEAR GLAZE /^ATURIMG AT 

lOTO'C (iq58*F) OR Cone .04 

R O I -. I 



Plate 
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•Applieid ART5: Pottery. 
- PR0CE.-S3 A- • Poured Forms • Two aud three. Piece Moulds 

CLEAR GLAZE. • 
3U6JECT: CONTAINELR • CUP tCHINE.SE) ENRICHMENT- ImITIAL • 

TYPE I 



^x ^'° ^^ 



MATRIX DRAWirsG 
ONE -EIGHTH ADDED FOR 



poTTEiR's Drawing 




BOTTOM Anneo 



GLAZE 51 
ALUMINA 



Alg O3 .3© 



O 



o 



o 



BASE. 
Pb O .52 
Co O .2 
2n O .la 
Kj,0 .16 

SESQUI 3ILICIOUJ CLEAR GLAZE. MATURING AT 
I070°CII'?5S*FJ OR CONE .04- 
RO 2:3 



ACID 



SlO^ 1.7Z 



Plate 83 
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•Applied Arts : Pottery- 
Process J : slip Painting Iunde.r glaze, decoration) 
Problem: Tile or other flat or round form- 
Material: clay, u.G. Colors, Clear glazel • 

type I. 




_+ — M-- 



-4 — +- 



+— 



FROM'COMPOSITlOM^ OOW 




GLAZE 51 CCt-EARj 



PALETTE FOR WHITE GLAZEL | 


C01.0R5 


S 
lO 


u 

a 


i 


c 


a 


i 


1 


1 


c 

S, 
E 


"5. 




13 


>• 
I 


White Slip 


?6 


<7C 


40 


<J4 


<70 


10 


10 


90 


•JO 


90 


<?o 


70 


Cobatr 


-♦ 


















1 






U.G.ncttaiue 




s 




a 


















FWacoeft 




5 


2. 




















Chrem^ Cuvi 






6 


z 


















Frvnch Grrm 






2 


2 


















Choc Brorrn 










(O 
















Golden hrorfn 












10 














Orange 














10 












Y<fl(Ow 
















lO 










Cr-imaon 


















lO 


9 






Lilac 






















lO 




Paarl Gray 
























10 




NOTt ; 

thickness of all 
Tiles i:" Foot^'wide 
approximate Ivj ^ deep. 

GLAZE 3-; 5TAIM 603 



T>ALET- 


E FOR GREE.M GLAZE 1 


COLORS 




a 


3 


c 
e 
1. 




1 


(J 


1 


S 





1 




.8 

r 

(2 


White Sifp 


10 


qo 


94 


<?d 


qo 


<?o 


^70 


90 


<?5 


94 


9J- 


Peacct-H Dlue 


6 


J 
















2 


4 


Claret Brown 


4 










10 












Mart Bli/ff 




5 


fa 












a 






Oranqe 








10 
















Yel/ow 










10 














French Green 














10 




J 




? 


Oxide Chrome 
















10 




4 





^ Fkee BAUAMCE • CF 
• COMPOSITlOrt • 15V DOW 
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•APPLIED Arts: Pottery* 
-• PROCESS 6 : Glaze Testing • 
• problems: various poured forms : tests to be. marked in 
U.G. BLACK AS FOLLOWS -CLEAR l-9<J, MATTlOO-iqq, FRITTS 200-29"?, 
TIN ENAMEL 300-3q<?, REDUCTION 4-00-4«?^, CRYSTALLINE .S-flO-J'??, 
STAINS 600-61<i STUDENTS' INITIALS UNDER GLAZE NUMBER.' 

20I-633 
C • E.- J- 



I 1 r 



V- I — 



~T I 



CLEAR + NlTRATa 

\ y 



_y 



CRYSTALLINE 



MATT 






FRITT 




TIN 



SGRAFFITO 
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Figure 471. — Results of the Pottery Course 



Figure 471 shows the actual results produced by the preceding 
course. The process to which the individual pieces belong is 
indicated by the small figure placed on the table and in front 
of the ware. The preceding sheets should be regarded in the light 
of suggestions for original thinking on the part of the student. 
They merely suggest technical guidance, in order that his progress 
may be sequential and fitted to his increasing skill. 

The glazes are stated in the terms of the ceramist with the 
proportions of base, alumina, and acid content of each glaze 
clearly stated. By referring to the textbooks mentioned in the 
preface, these glazes may be developed into the potter's formulae. 

In both metal and pottery courses, two or more types are 
frequently represented upon one plate. These types will allow 
the teacher to assign a more difficult problem to the student 
with some previous experience. 



INDEX 



PAGE 

Accenting bands in wood 105 

Accentuation of functional parts ... 79 

Adapting data to material 127 

Analogous hues 203 

Analysis, intelligent 7 

Andiron design 53 

Aniline wood dyes 199 

Appendage design 43-49 

Appendage, use of 43 

Appendages 43 

Appendages and primary mass 45 

Appendages, contour enrichment of 88 

Appendages, design violations 43 

Appendages in clay 47 

Appendages, industrial applications 47 
Appendages, influence of tools and 

materials S3 

Appendages in metal 51 

Appendages in wood 45 

Artificial objects 129 

Architectural, horizontal divisions 

for 21 

Bands, wood inlay 105 

Backgrounds 113, 201 

Base metals, enrichment of 87 

Base and precious metals, surface 

enrichment of 160, 163, 165, 167 

Borders for wood 107 

Building 165 

Candlesticks 81 

Carving .' 103 

Carving and piercing 141 

Carving, design steps for 105 

Ceihngs 202-205 

Center zone enrichment 121 

Chasing 163 

Chip carving 115 



PAGE 

Chroma 197 

Chromatic intensity, full 195 

Clay, coloring for underglaze 15 1 

Clay, decorative processes 145 

Clay, incising 147 

Clay, inlay 149 

Clay, introduction of pigments 149 

Clay, modeling 147 

Clay, piercing 147 

Clay, slip painting 149 

Clay, surface enrichment for 145 

Clay, surface enrichment, structural 

classification for 151 

Clay, underglaze painting 151 

Color for clay enrichment 209 

Color for small areas 210 

Color harmony 201 

Color pigments 194 

Color pigments, application of 194 

Color symbols 198 

Color systems 194 

Commercial pottery 158 

Complementary hues 214 

Conservative use of ornament 101 

Contrasted hues 203 

Containers 81 

Continuity and contrast 63 

Contour enrichment, influence of 

materials 65 

Contour enrichment, methods of 

varying 70 

Contour enrichment of clay, need of 77 

Contour enrichment, evolution of . . 65 

Contour enrichment, purpose of ... . 59 
Contour enrichment, requirements 

of 59 

Contour enrichment, systematic de- 
velopment of 81 
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PAGE 

Contour versus surface enrichment. 185 

Corners, contour enrichment of 88 

Correlation, ideal 11 

Covers, design for 49 

Criticism, clear 7 

Criticism, non- technical 7 

Curve of beauty 91 

Curve of force 61 

Curve of force, approximate 61 

Curves for contour enrichment ... 59 

Curves, grouping of 63 

Curves of extravagance 73 

Dependent surface enrichment 167 

Details, contour enrichment of . . . . 93 

Design evolution, major divisions. . . 9 

Design evolution, steps in 11 

Design, preliminary thought 17 

Dominant hue 204 

Dynamic curves and areas Ill 

Edges, contour enrichment of 87 

Elements _. . 157 

Enameling 163, 212, 213, 215 

Enrichment for small metal areas . . 179 

Enrichment, need and value of 57 

Enrichment of large metal areas. 179, 183 

Enrichment, types of 57 

Essentials of good surface enrich- 
ment 179 

Exposures 206, 207 

Flat surfaces in base and precious 

metal 185 

Fobs, design of 169 

Four vertical minor divisions .... 139 

Free balance 129 

Free enrichment 121 

Free minor division treatment 141 

Free ornament 117 

Freehand curves 30, 51, 63 

Full size drawing, value of 23 

Functional parts, enrichment of . . . . 88 



PAGE 

Glazes for pottery 149 

Glazes related to interior decoration 214 

Glazes, stains for 209 

Greek scroll 93 

Handles, design for 49 

Harmonious color, need of 194 

Harmony of color 210 

High cylindrical forms in clay 157 

High cylindrical forms in metal .... 191 

Historic ornament in hardware 186 

Horizontal and vertical minor divi- 
sions 137 

Horizontal divisions, architectural 

precedent 25 

Horizontal divisions, nature and 

need of 19 

Horizontal divisions, steps in de- 
signing 21 

Horizontal minor divisions 139 

Hue and hue rectangles 195 

Hue groupings 203 

Industrial problems, requirements of 9 

Inceptive axes 107, 121, 161 

Inceptive axes for marginal enrich- 
ment 119 

Inlaying 101-103 

Intermediate points, contour en- 
richment of 89 

Ionic volute 91 

Leading lines, curved 108 

Links 45 

Links, contour enrichment of . . . . 93 

Low cylindrical forms in clay. ... 157 

Low cylindrical forms in metal 187 

Major design division, first 9 

Major design division, second 9 

Major design division, third 11 

Marginal zone enrichment 118 

Material, adapting data to 127 

Material, economy of 161 
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PAGE 

Material, relation to surface enrich- 
ment 101 

Metallic oxides 210 

Methods, architectural design 13 

Methods, industrial design 13 

Minor details 141 

Minor subdivisions in wood 133 

Moorish ornament 107 

Mouldings 61 

One vertical division 35 

Outlines, free and dependent 87, 91 

(See Contours.) 

Oxidation 213 

Panels 117, 123, 125, 127, 129 

Panel design, steps in 125 

Parts differing in function 77 

Pendants and chains, design of.... 173 

Pierced enrichment 123 

Pigment table 195 

Pigments, wall and ceiling , . . 205 

Pins and brooches, design of 167 

Point of concentration 115, 161 

Point of concentration for marginal 

enrichment 119 

Porcelain painting 151 

Pourers 81 

Precious metals, processes of en- 
richment 161, 163, 165, 169 

Primary hues 198 

Primary masses 13 

Primary mass, drawing of 15 

Primary mass, divisions of 19 

Primary masses, vertical and hori- 
zontal ... 15 

Primary masses, proportions of 15 

Proportionate distribution 210 

Ratios, unsatisfactory 17 

Rectangular panels 127 

Rings, design of 169 



PAGE 

Sequential progression 135 

Service, influence of 9, 13, 15 

Sets, designing of 83 

Shades 197 

Shallow circular forms in clay 155 

Shallow circular forms in metal 187 

Side walls 202-205 

Silver, color for 215 

Silver, contour enrichment of 93 

Silver, free outline enrichment 97 

Silver, motives for contour enrich- 
ment 97 

Spouts, design of 49 

Square and rectangular areas in 

clay 153 

Square panels 125 

Standard hues 195 

Standard hues, locating 196 

Stones, cutting 95 

Stones, relation to contour 95 

Stones, relation to metal 173 

Structural forms, classification 160 

Structural forms, classification for 

clay surface enrichment 151 

Structural reinforcement 118 

Surface design evolution 180 

Surface enrichment, nature and 

need of 99 

Surfaces, when and where to enrich 99 

Tangential junctions 51, 93 

Technical processes for metal 163 

Technical rendering 161 

Terminals, contour enrichment of. 89-91 

Three horizontal divisions 29 

Three horizontal divisions in clay. . . 30 
Three horizontal divisions in metal. 30 
Three horizontal divisions in wood. 29 

Three vertical divisions 37 

Three vertical divisions in clay 39 

Three vertical divisions in metal. ... 41 
Three vertical divisions in wood. ... 39 
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PAGE 

Tints 196 

Transitional types in furniture 139 

Two horizontal divisions 25 

Two horizontal divisions in clay. ... 27 

Two horizontal divisions in metal. . 27 

Two horizontal divisions in wood. . . 25 

Two vertical divisions 35 

Two vertical divisions in clay 37 

Two vertical divisions in metal 37 

Two vertical divisions in wood 35 

Unit of- measurement for vertical 
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